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Я BIOLOGICAL EFFECTS AND THERAPEUTIC 
POSSIBILITIES OF NEUTRONS 


By GORDON L. LOCHEE, Ph.D. °. 
. 


Bartol Research Fouraatien ef the F-ankli® Institute 
SWARTHMORE, 7ESNSYLYANIA 


T IS now possible to obtain neutrons 
in stfficiently abundant intensities со 
make worth while the consideration of their 
biologic and therapeutic possibilit es. 
Enough knowledge of the remarkable be- 
havior ef*neutrons has been accumulated 
thrcug» physical research to enable the 
prediction of certain biological effects, erd 
to see, in a general way at least, certain 
therape.-ic potentialities of this new К rd 
of corpuscular radiation. The facility with 
ø which reutrons pass through matter, ard 


penetrate and cisrupt atomic nuclei, of 


which -tey are row believed to be fanda- 
mental constituents, gives them an import- 
ance їп some fields of atomic physics which 
is not =qualled by alpha, beta, or gamma 
rays. This naturally reflects on the various 
fields of biological application of corpuszu- 
lar and quantum radiations. 


ly NATURE AND BEHAVIOR OF NEUTRCNS 


Neurrens are electrically uncharged ele- 
mentary particles which have very nearly 
the sare mass as hydrogen atoms. They 
were discovered in 1932 by Dr. J. Chad- 
wick, o? Cavendish Laboratory, Cambridge 
Univergty, who has very appropriately 
beer. awarded the Nobel Prize for the cis- 
covery. Neutrons are usually produced by 
bomba--ing beryllium metal with alpha 
particles from radium or radon, or by 


tomoarding some element wta deutzroms 
(cha-ged atoms of heavy hydrogen) whick 
Fave been electrically accelerzted зо very 
Figh speeds. Although they are particles. 
reutrons pass through ordmary mater 
with facility resembling that cf very hanc 
gamme radiation. Their ссїЇйзїсюз‚ inc 
cthe- iateractions, are with atomic nucle. 
rot wath extra-muclear ејес-вопе; hence 
they do not produce trails of iemzariar 
along their paths through matita, bi: 
collide, at intervals, with atom nucla. 
A nucleus struck by a neutron is ather 
criven away as an (ionizing) receil nu- 
deus, er it captures the neutron. mer2by 
being -ransmuted temporari у от oermz- 
nent v into another nucleus. 

Since neutrons have no electric «ha-ge. 
they are not acted upon by the є ectrcnic 
Belds of extra-nucléar electrons, пог аве 
леу stopped at nuclear boundaries, ike 
other i impinging particles; thas may pass 
directly into atomic nuclei with litl -esis- 
tance! Once a neutron has peneteaced ал 
atomic nucleus, it has considerab!= chance 
of disturbing the previous nu Far egwi it- 
rum. The particular kind »f “dstur- 
bancs" depends on the kind o: auclaus*ana 


1 Moce exactly, the field of the neutron 1 racs cit3 other 
аботїс fields only through very short distarres. ls 
esimated то be of the order of 1079 cm., as compares wthabrae 
radii of € to 19X10 * cm., and nuclear radii c^ ascut I сс 
4X IO !5 cm. 


аас’ as 


=> 





on the velocity of fhe impinging neutron. 
Slow neutrons are most effective. If th= 
velocity is very high, the neutrqn may sirt- 
ply pass Wough the nucleue and ‘eave it 
unaltered. If *he neutron stops, however, 


the nucleus mae disintegrated immedi- 
ach ay be qransmuted to another 
kind of nuclease latter case, if thz 
ngw nucleus isestable, the transmutatior. 
only results in the formation of a heavier 
nucleus from a lighter one, usually accom- 
panied by the emission of a quartum o^ 
gamma radiatipn; but if it is unstable, i- 
will disinteggate: hence the neutron has 
brought about, induced radioactivity. The 
answer to theequestion of which of these 
processes will result from the penetratioa 
of the nucleus by a neutron depends on the 
kind of nucleus and the speed of the nev- 
tron. 

To date, more than 40 elements have 
been made artificially radioactive by new- 
tron bombardment; in some cases. two cr 
more radioactive elements are created from 
a single bombarded element. The hal~ 
lives of the radioactivities vary from a few 
seconds to about fourteen days: the decay 
products are beta and gamma rays of singu- 
lar energies, depending on the clemen-. 
Whereas natural radioactivity is confined 
to three heavy elements, uranium, thor- 
ium, and actinium, and their descendants 
(except for the very feeble radioactivity ef 
rubidium, potassium, and samarium), 
artificial radioactivity has been induced in 
elements throughout most of the atomiz 
scale. 

The possibility of “applying artificially 
radioactive elements to biological -esearch 
and radiation therapy has already aroused 
much interest; this field will doubtless Fe 
explored as fast as experimental facilities 
can be established and expegmeats pe-- 
formed. Indeed, it now séems very possib г 
that artificially radioactive elements тау 
eventually replace radium and radon ‘er 
‘certain types of therapy. Their chief ad- 
vantageg would seem to lie in the homc- 
geneity of their radiations, the suitability 
of their half-lives for therapeutic uses, ani 
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the non-toxicity of their decay products. 
But the production of these efemegts by 
neutron bombardment (directly or indi? 
rectly) is an extremely inefficient process: 
the average number of bombarding neu- 
trons required to produce one atom of a 
radiozctrve element must be reckoned in 


powers of ten. Accordingly, the potential 
biological effects, useful or a „аш 


given neutron source are necessarily larger 
than -hcse, useful or otherwise, from any 
artifiaally radioactive material created by 
the same neutron source. * 


II. BIXLOGICAL EFFECTS EXPECTED FROM 
NEUTR(ÓN IRRADIATION 


It s the purpose of this paper to call 
ассеп ов to some biological effects and 
possible uses of neutrons. | believe that 
very valuable applications may develop, 
particularly because of the peculiar absorp- 
tion caracteristics ої different elements for 
neutrons. Thus, if a beam of slow neutrons 
trave-ses a heterogeneous mass 'of matter, 
the a»scrption does not follow the laws of 
absoration and scattering either of cor- 
puscı lar or of quantum radiation. On the 
contrary, certain elements absorb neutrons 
very .trosigly, and others, very little. More- 


over, the criterion for strong or weak ab- % 


sorpt on of neutrons of a given velocity is 
not tie atomic number of the element (as 
with gamma or roentgen rays), but its 
particular nuclear structure. Thus boron 
(at. wt 0.82) absorbs slow neutrons about 
90 times as strongly as an equal amount of 


carbar (at. wt. 12); cadmium (112.41) e 


absorbs about 825 times as strongly as tin 
(118.7), while tin has about the same ab- 


sorpt cn, per atom, as carbon.’ From ts , 


contingency arises one of the most promis- 


ing t7»es of application of neutrons to bio- #7 


logiczl processes. This will be discussed 
further on. 

a. Effects Due to Elastic Collisions. For 
purpeses of comparison, let us gonsider 
what would happen Ё two identical organ- 
isms are exposed, respectively, to a beam 

? Taken from data of Dunning, Pegram, Fink, and Mitchell. 
Interacacns of neutrons with matter, Phys. Rev., 1935, 48, 256. 


й , 
E. 
. œ ee = 
D of gamme radiation and to a beam o reu- 


trons of heterogeneous energies. In the for- 

mer czse, the absorption is directly propor- 

tional to ће number of electrons рег təm, 

Ё hence to rhe atomiz number of the ele nent, 
„ё » approximately. Consequently, the heavier 

e elements absorb more strongly (һал the 
“аһ ones. The energy goes into the etec- 


b - » . ә 
tio weelectrons, aad ultimately disappears 


ё 
b 


as heat. 
e [n the case of the organism exposed to 
: heteregeneous neutrons, the аһѕогрлоп 


of energy is by a very different process. It 
is largely due to 4ydrogen atoms, ехс=рт in 
regions waere there are appreciable concen- 
trations cf atoms which Absorb neutrons 
very strongly. The “absorption” by Fycro- 
gen a-oms is mostly a scattering process: 
the neutrons undergo elastic collisions ( .€., 
non-cap“:re collisions, or “‘billiard-ball col- 
lisions”) with hydrogen nuclei, which rezoil 
along shert but Highly ionizing patas. as 
i comparec with those of electrons ejected 
* , by gamma "rays. A single neutron may be 
a scattered many times before coming t5 mest. 
The large absorp-ion of neutrons br hy- 
droge^ arises from two circumstances: the 
great abundance of hydrogen in o-ganic 
matter, and the relatively large ccllisior 
й cross-section of hydrogen atoms, as com- 
pared with other atoms. (The nuclear cross- 
sections of carbon, nitrogen, and ozygen 
for slow neutrons are, respectively 2.12. 
0.32, anc 0.09 times that of hydrogen.) А 
point of special inzerest, in this connection. 
in thet che wide and rather uniform distri- 
ebution o hydrogen throughout the arzan- 
ism tends to make the distribution of en- 
ergy, absorbed by this recoil process, :/- 
Am. whereas the heavier elements, which 
к! absorb gamma rays and roentger rays 


- 4 


— strongly, are localized to a consicerable 
E © extent in bones end other special tissue. 
E * It is only feasible to consider here the 
* biological effects of neutrons as compared 


with effects of alpha rays, beta rars and 
electrons ejected by gamma type radiation. 
The major effeccs of fast neutrons should 
arise from the ejection of H-particles se¢hia 
the tissne. The ionization of an H-parack, 


я T 


Vor. 36. No 1 Biological Effects and Therapeutic Possibilities of Neutrons 3 


5 A 
per urit path-length, i$ about one sourth 
that o zn alpha particle, and the range 15 
abSut four tgmes that of an alpha y article 
of the same exrgy. Similarly, ЖЄ оп za- 
tion per unit path-length of fn. H-p article 
is ofethe order of тоо timzgfthat of am dzc 
tron, and its range is, rgzhly, 1 Ent of 
the raag of an electibn o-.similar «nergy, 
ected Ьу a quantum of gamma rac atone 
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Unfortunately, there are probably mc ex- 
perimental data cn the biological edzc-s o7 
alpha particles (or H-particles) acting 
withir tissue of apprefiable thickness. Suck. 
exper ments are madè extremely SfFcul- 
Ev the ‘act that, unless neutrons awe usec 
t^ generate them, heavy particles <-2 only 
cbtaiaa»le from certain radioactive chami- 
ical substances whose dissen nation 
throughout animal or plant tissue would 
te at-ended with great difficulty. 

Wher а neutron collides with а h-arogem 


$ 


rucleas. it imparts to the H-part de ap ' 


proximately 63 per cent of its kinetic 
energy, on the average. So the decline of 
kinetc energy of the neutron, with suc- 


4 | f 
$1 
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г ` 
cessive H-collision$, is very rapid, asshown the nature of the absorber and wave ~“ 
ё in Figure 1. Since the average distance lengths of the incident radiation are 
between successive collisionsgof fast ntu- known, although the actual absorptión 
trons is®atively large (a matter of centi processes are very different ones. Unfor- 
meters), th& number of collisions of the  tunztely, most practical sources of neu- 
trors emit these particles with very hetero- e «ә 


rticle will b&gather few, in an organism 
of orttmaury_thic be indeed, for æ thick- geneous energies. The problem of getting 
ness of less than 1 ch., the number of cases а hcmogeneous beam from such a source m 


e * А ` 
TABLE І 





| | Cdlison | Relative Ab- | Relative Ab- | Relative Ab- 
Cross-Section serption, per | sorption, per | sorption per 














in which a fast neutton makes more than 
one collision may be neglected, fcr a frst- 
order approximation. With these facts 
available, one may calculate with reason- 
able accuracy the amount of energy dissi- 
pated within a given layer of macter, due 





again, analogous to the problem of getting 
a beam of monochromatic roentgen rays 
from a roentgen tube: the beam cambe, 
filtered, to remove or diminish the less" 


* Element . Atomic Atomic for Slow Atom, Com- | Atom, Com- | Gram; Based 
А Number Weigh: Neutrons, em= pared with pared with on Carbon = . 
š X 1074 Hydrogen Carbon 1.00 
i а ° | e. *- 
Hydrogen | I 1.005 35.0 (1.00) 8.5 101.6 
Carbon 6 | 12.00 pd 0.12 (1.06) (1.06) 
Nitrogen 7 14.01 11.3 о.32 | 2.76 2.36 
Oxygen 8 16.00 3-3 о.о) | о.8 0.65 
Sodium 1I 23.00 425 0.12 1.0 9,83 
Magnesium 12 24.38 3-5 0.10 0.85 0.42 
Phosphorus 15 81.03 14.7 0.42 3.68 ® 1.39 
Chlorine 17 35.46 39.0 1.11 9.52 5599 
Calcium 20 40.07 І.О 0.31 2.68 Ё 0.80 
‘ 
Lithium 3 6.94 45. 135 11 19.0 
Boron 5 10.82 360. 10.3 88. 97-5 
Yttrium 39 88.9 8oo. 22.9 195 26.4 
Cadmium 48 | 112.41 1300. 94.3 815. 86.0 
Barium 56 137237 140. 4.0 34. a 
Samarium 62 150.43 4700. 134.3 1144. 92. 
Europium 63 152.0 est. < POOO. <28.6 < 244. <19 \ 
Gadolinium 64 157.6 3cooo. 857.0 7320. 557 
Terbium 65 159: est. < OOO. <28.6 <244 <19. 
Dysprosium 66 162.5 700. 20.0 171 (3: ` 
Iridium 77° 193.1 285 8.1 бо ds ‘ 
Mercury 8o 200.61 380. 11.0 93. 5.6 
Lead 82 207.20 8.6 0.25 i о.1 
Thorium 9o 292.15 32.0 0.9 8 0.4 
. 


penetrating components, or a beam of ^7 


homogeneous radiation can be selected bv 


to collisions with hydfogen atoms, if he means of a spectrometer, for roentgen rays, ^ • 
knows the amount of hydrogen present, ora velocity-selector, for neutrons. But the 
the number of kinetic energy of the inci- latte- methods are of such low efficiency 
` dent neutrons, and the absorption (scat- that their use cannot be considered unless 
tering)ecoefficient of hydrogen. Such a cal- the cutput required is very low, or the in- 
culation is analogous to the calcu ation of put very high. 
roentgen- or gamma-ray absorptioa, where b. Effects Due to Selective Jbsorption. в 
. е 
an . М „ " 
. >” А 
. 
е 


г“ ‹ 


Vor. 36, No. 1 


Leaving, now, the zlastic collisions of neu- 
trons, җе shall consider their absorpticn by 
a few particular elements whose absor>+ on 
is very much higher than that of h>dro- 
gen. As previously mentioned, these «le- 
ments evidently owe their strong abserp- 
tion te their particular nuclear structures, 
which make them particularly susceptible 
to nv¢ ear transformation (transmutation) 
due te bombardment by slow neutrons. 


» Among these may be mentioned liti: m, 


y 


' 
М 
+ 


K 


boron, yttrium, cadmium, barium, irici: m, 
mercury, and some of the rare-earth ele- 
ments, samarium, europium, gadolir.i: m, 
terbium, and dys>rosium. Table 1, gre- 
pared from data of Dufning, Pegam, 
Fink, and Mitchel, gives the relative ab- 
sorptions of slow reutrons by various ele- 
ments with which we are here concerned. 
The upper part of the table includes che 
elemer:s that constitute most organic tis- 
sue; the lower part is for some elements 
whose absorption is particularly high The 
data for lea& are included, for сотра іѕоп. 

Now it is immediately evident tha- if 
there 5, in any perticular part of tke or- 
ganic tissue which is irradiated with s ow 
neutrens, an appreciable concentrati»- of 
elements that abscrb them strongly, there 
will be a greater dissipation of neron 
energy in these regions than in the sur- 
rounding tissue. Even extremely smal œn- 
centrations of some of these elements suf- 
fice to give strong absorption. Or rhe 
other aand, the amounts of azy of the 2le- 
ments listed in the lower part of the = ble 
are probably negligibly small, ever in 
terms of their neutron absorption, in r ost 
organic matter. There exists, however, -his 
imggor-ant possibiity: a high absoreer of 


neutrons may be introduced, by injection or 
s==qsome other means, into the regions if the 


organism wherein it 1s desired to dissipate 


‚а great deal of energy in the form of iomza- 


tion. The element chosen for the purpose 

must, obviously, be in the form of a ron- 

toxic compound. The type of compoand 

used is irrelevant, as far as the neutrcn ab- 

sorption is concerned, since this abserp- 
з Dunr ing, Pegram, Firk, and Mitchell, /ос. сй. 
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tion is purely an atomi phenomenem Ап 
analogous procedure can be used for Slec- 
ost ansordgion of roentgen rays and 
сатте rays; But the ig cd scrong 


cksorpricn are necessarily (Є heey ele- 
ments, whereas strong п топ abs bgrs_ 
inz ude elements of v Ea ee 
ber, as shown in Tablet. 78 

High selective absorptioneof slew neu, 
trons seems, in all cases, to be comnected 
wth ruclear transformations in th= ab- 
serbing element, brought about Ет neu- 
tren bombardment. In thig conne=ticn, - 
special attention should be сё ей t the 
fact that the energy released ky ihe zesorp- 
нев of ueutrows in matter is мо? the кшегеу 
of the Incident neutrons, except in cases of 
elastic collisions, such as those sith Ф vdro- 


gen. Oerwise, the energy released is 9 clear 


eerzo of the bombarded atoms. Tre rextrans 
етте, essentially, as trigger mecka isms 
wirch oniy start the nuclear transforarstians 
iu re‘ease energy. They differ from trig- 
ger mechanisms, in the ordinary semse of 
che expression, in that they become darts 
of the atomic nuclei in which they a— ab- 
scrbed Since capture of the neutgor is a 
"vr deraestal part of the transfcrma- on, it 
's evicent why slow reutrons are more 
efficacious than fast ones in bringing -hem 
about. The nuclear absorption cf nex -rons 
‘ss а distinct phenomenon which h-s no 
counterpart in the absorption of samma 
-ævs oF reentgen rays. 

The farm in which energy is relesz d by 
тас!еа- absorption of neutrons deper 15 on 
che absorber. In the case of ligh- elz-ents, 
particularly lithium аа boron, los--arge 
alpha particles are emitted; in the — se of 
aeavy elements, the products are (so ar as 
we now know) beta rays and gamma rays. 
In some cases, the emission is simultameous 
wich -he absorption of the neut 1; in 
others. namely thóse elements ж: which 
artificial radioactivity is induced, te 2m is- 
sion will succeed the absorption, accocd: sg 
to the laws of radioactive decay of the cle- 
ment concerned. The amount of enggzy re- 
lezsed in any element, due to neusen ab- 
sorptien. is the product of the num er of 

и 


_leased, e, may 


Г] ow | 
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neutrons absorbed, N, and the energy re- ejected by gamma rays. Finally, slow 


leased by the absorption of a single neutron, 
e. Approximate relative уа[џеѕ of е fre 
known f few light elememfs; cthers wil! 
doubtless bé&neasured soon. The energy re- 
e either positive or gega- 
tive, depending Ow,the element and trans- 
formation involved. *'The release of energy 
py naturally ar artificially radiozctive ele- 
ments is, of course, a release cf nuclear 
energy without external stimulus. Instan- 
taneous disintegrations of elements by 
. neutrons (if ghey are ever truly "instan- 
taneous”) may be regarded as “induced 
radioactivity, of zero half-life," without de- 
parting from-the truth in апё way. 

c. Summary of the Effects to be Expected 
from Neutron Irradiation. The biologica! 
effects to be expected from the action of 
neutrons are of two kinds: (а) taose pro- 
duced in the bulk of tissue, due to elastic 
collisions of neutrons, especially taose with 
hydrogen nuclei, and (4) those produced 
in specific regions where (evea small) 
concentrations of highly absorbing atoms 
are present. In either case, the ionizing 
action which arises from neutron bom- 
bardment, like that from gamma and 
roentgen irradiation, will probably be 
chiefly destructive, hence applicable to prob- 
lems such as the production of mutations 
in animals and plants, and to the destruc- 
tion of malignant ¢ells, such as those of 
cancerous tissue. Any constructive stimu- 
lation will probably be, as in the case of 
other radiations, at best an open question. 
The action of neutrons differs conspicu- 
ously from those of other radiations in that 
the effects are, broadly speaking, greatest 
in light elements, particularly hyd-ogen, as 
contrasted with the heavy element absorp- 
tion of gamma type radiation. The scatter- 
ing of neutrons by hydrogen,resu'ts in the 
productien of short-ranbe, but highly ioniz- 
ing particles, as compared with zhe lorg- 
range, low-ionizing paths of electrons 

4 Thus H. J. Taylor (Proc. Roy. Soc. A 47,1935, 873) hes shown 
that boroa, when disintegrated by slow neutrons. emizs alpha 
rays whose energy is about 2X 10° electron volts; ths corresponds 


to a range of about 1.1 cm. in air, or about 7.6 microns in the 


gelatine of a photographic plate. Е 
° 


neutrons can be subjected to Strong seleg- 
tive absorption by certain elements; tlfis 
absorption may result in the spontaneous 
release of atomic energy from the atoms in 
which absorption occurs, and is not fur- 
nished by the neutrons themselves.? 


ill. SOME PHYSICAL PROBLEMS THAT 
SHOULD BE SOLVED 


Much remains to be done in the way of * 


purely physical research before it will be 
possible to calculate the exact amouñt, 
form, and distribution in which energy will 
be liberated 1 in any given mass of material 
irradiated with*a neutron beam from a 
(practical) source of neutrons. Several 
types of such physical problems may be 
cited: 

() The development of sintple and 
reasonably accurate means gf measuring 
the number of neutrons, per second, in any 
beam, and the distribution of their veloci- 
ties. 

(2) The neutron "absorption," in any 
absorber, is divided into two parts: nuclear 
absorption (true absorption), and scatter- 
ing. The ratios of these, for different ele- 
merts and for neutrons of various energies, 


must be determined. Some data on this) 


subject are already available; others will 
doubtless appear soon. 

(3) The scattering of neutrons of various 
velocitres by various substances must Бе 
furtaer examined for the purpose of finding 
the mean free paths between successive col- 
lisions, under various conditions. This ins 
formation would be very desirable for de- 
terminmg the amount and distribution of 
energy released by scattering, in any wb... 
sorber, and for designing appropriate scat- 
terers and filters to surround neutron 
sources. 


(4) The processes and energy relations | 


in nuclear transformations must be further 


5 Neutrons, like alpha particles, never exist free in nature. 
Alpha particles eventually capture electrons and become helium 
atoms neutrons eventually enter, and attach themselves to 
atomic nuclei, thereby produc:ng nuclear -ransformations. 

é Mechell, А. C. G., and Murphy, E. J., Phys. Rev., 1935, 46, 
653; a so Bull. Amer. Phys. Sac., 1935, ZF, 13. 
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-— inveszizz ted. In some cases, artificial radio- 


agtivi-y is Pnduced; in others, instamtane- 
otis saclear transformations occur, ac- 
companied by the emission of alpha r= ys or 
beta anc gamma rays; in other cases, both 
artificial radioactivity and instantereous 
transformations асе produced.’ The prob- 
.. lems are to determine, for each element. 

what processes occur, what isotope is in- 

volved 11 each ргссеѕѕ, the kinds anc ener- 
e gies сї -ke partxles and quanta er tec 
by the elements so disintegrated, arc the 
ipfluence of the velocities of the nea-rons 
on these processes. 


Ы IV. SOME FIELDS OF APg@LICATION GF 
NEUTRONS ТО BIOLOGICAL AND 
MEDAL RESEARCH 


Some likely fields for biologica anc 
therapewtic research, involving the drect 
applicat.on of neutrons (apart from appli- 
catiors of neutron-induced artificiall- ra- 

: dioactive elements) have occurred to me. 

. апа may bê mertioned here. Two gzaera. 

divisions of these applications may be eon- 

veniently set up, namely, “bulk-effects’ 

producei by elastic collisions of neasons 

with hydrogen and other nuclei in Же ir- 

radiated matter. and "specific loca. ef- 

fects,” arising frcm the selective a»serp- 

tion of reutrons by atoms of high пе 1-гоп- 

absorbir g power, which process is follewec 

4 by {Бе liberation of nuclear energy by 

nuclear transformations. Within the latter 

of these divisions are included the in-erest- 

ing poss bilities of introducing and lecaliz- 

jng smal concentrations of strong ne. cron 

absorbers in specific regions of the orzan- 

AE ism urder invesagation, followed b» neu- 

EC trga irradiation, as pointed out ear ier in 
E i “this paper. 

Aie In the field of experimental biology there 

may be mentionec: (1) investigation of the 

à bulk effects of neutrons in living cssue 

(animal and plant), as shown, for exemple 

by their effects ол the speeds of maresis 


T. 


7 Arti&cia radioactivic; produced by neutron Бот Беттеп. 
Parta: Fermi, E., Amaldi, E., D'Agostino, O., R.s-i, Е. 
and Segrè, E. Proc. Roy. Soc. A 146, 1934, -5- 
Part 11: Amaldi, E., D Agostino, O., Fermi, E., Po3t--orvc, 
B., Rasetti, F.. and Segrè, E. Ibid., 749, 19.5 02. 
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(2) the destruction or ehfeeblemert əf liv- 
ing bacteria by neutrons; (3) search tor 
spbcifc effegts in organs or other special 
tissues of higher animals subje t» slow 
neutron bombardment; (4) infestiga=on of 
the eficacy of neutrons ingfrodacirz —€— 
tions -» animals and рр. I regasd (4) а 
one ог {һе тпозї рага л. appicz mns of 
neutron: to pure biologv. e 

In the field of medical research there m ay 
be cited: (1) the possibility of dest-oying 
or weakening cancerous cells, бу the gen- 
eral o- selective absorption qf aeucrens bv. 
these cells. In particular, there est the 
possikiicies of introducing small quamti- 
zies of strong neutron absorbers :i-o che 
regiors where it is desired to liberare ieniz- 
ation 2nergy (a simple illustration would be 
the irjection of a soluble, non-toxic eom- 
pounc of boron, lithium, gadclimum, ог 
gole into a superficial cancer, fellewed by 
bombardment with slow neutrons): (2) che 
possiti icy of obtaining specific destructive 
actior of slow neutrons on disezse-p-aduc- 
ing bacteria. This seems to mer:t careful in- 
vestigation, both from a medical ard a 
purely biological standpoint. Eewever un- 
likey :# is not inconceivable that, m some 
instarces, a non-toxic compour c of an ele- 
mer t that absorbs neutrons strongly might 
be concentrated in infected -egiens and 
used to destroy the bacteria by subsequent 
neutron irradiation. ө 

Researches covering these &-ld& might 
well be expected to occupy the entire came 
of many workers for mary years. Yet, if 
they Ed to the eradication of a single dis- 
ease, or to a better enderstan-bng of bio- 
logica. processes involved in dissase, «0 that 
the way to cure was made clearer. -he ef- 


fort would be justified. 


V. PRODUCTION OF NEUTRON BEAMS 
e 


By "production*of neutrons" 4s meant 
-һег liberation (ejection) fram atomic 
nuclet Like alpha particles, nevtrens exsst 
only in nuclei, and must be removed from 
-hem if they are to be used. The removal of 
a neutron from a nucleus invo ves ruclear 
disintegration, just as the spontaneous 


- 
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emission of an alfha particle dces. But, 
unlike alpha particles, which ате spoa- 
taneously emitted by 23 radjoactive ef2- 
ments ай ѕогореѕ, neutrors are rot spon- 
EN by any known element, 
and must be гасе by bombarding, el2- 
ments with parles or quanta of high 


energy. This fact makes the production of 


dense neutronebeams difficult or expensive, 
y any method yet developed. 

Neutrons have been obtained Ьу dis- 

rupting nuclei with alpha particles (helium 


.nuclei), protqns (hvdrogen nuclei), deu- 


terons (nuclei of heavy hydrogen. or deu- 
terium), and gamma rays. In each zase, the 
disrupting agent must have eufficient en- 
ergy to enter the nucleus and to cvercome 
the binding energy which normall- retains 
the neutron in the nucleus. In the case of 
gamma rays, no energy is required to pen2- 
trate the nucleus; hence only the bindirg 
energy is concerned. 

The original method of obtain ng neu- 
trons, namely by bombarding beryllium 
with alpha particles from poloniam, will 
not be considered here because of the low 
yield of neutrons, as compared with ether 


sources, and because of the diffculty of 


getting large quantities of polonium. Three 
methods that are feasible for cbtainirg 
neutrons, at rates exceeding a million per 
second, will be considered, in probab.e in- 
verse order of thqgr potential neutrcn 


yields. 


(1) Bombardment of Beryllium шил 4L 
pha Particles from Radium or Racon. This 
method consists in intimately mixing 
powdered beryllium, metal with redium or 
radon, in a sealed container. A Ra-Ke 
source is, of course, constant, whereas a 
Rn-Be source decays at the same rate as 
the Rn gas. The introduction of Бегу lium 
into radon or radium in,no wise injures tke 
use of tlfe gamma rays in the customary 
manners, since the neutrons are produced 
by the alpha particles which are othe-wise 


unused, and the gamma-ray absorption of 


e 
8 If neutron-emitting radioactive elements ever existed ir Me 
earth’s crust, they must have decayed, and had ro long-ly=d 


progenitors. 
prog 2 e 
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Бегу lum (at. wt. 9.02) is very small, in- 
deed (и —0.074 per cm. Be). The emission 
of neutrons is merelr added to the emission 
of gemma rays by the source. 

Acco-ding to Fermi, Amaldi, D'Agos- 
tino, Rasetti and Segrè,’ 1 curie of radon, 
mixed with beryllium gives, roughly, one 
тэа neutrons per second. On this basis, 
1 gram of radium, mixéd with beryllium, 
woukl give about 1.3 millions per second. 
The esficiency of this process is accordingly 
about 1 neutron per 100,000 alpha parti- 
cles." More recent estimates indicate 
muca h gher yield ot neutrons from Rn-Be. 
Jaecsel! estimates she yield to be то mil- 
lon neutrons per second per curie Rn; 
Paneth and Loleit!? estimate the yield to 
be 3 mi lion neutrons per second per curie; 
the corresponding efficiencies are: I neu- 
tron per 10,000 to 30,000 alpha-pasticles. 

If desired, the gamma rays from a Ra-Be 
source of neutrons can be greatly reduced 
in incensity by filtering through a few cen- 
timecers of lead, without proportionate 
loss o* neutron intensity, since the lead 
Is quite transparent to neutrons (see Table 
1). Conversely, the neutron intensity can 
be greatly reduced, without proportionate 
loss of gamma rays, by successive filtering 
througk a few cent meters of paraffin (to 
slow Созуп the neutrons) and a thin filter 
of beron or cadmium (to absorb the slow 
neut-cns). Unless a paraffin filter is used 
(or some other material rich in hydrogen), 
the aevtrons will rot be appreciably ab- 
sorbed ; their initial velocities are very high, 


so they pass through matter with absorp-, 


tion that is less than that of the hard- 
est gamma rays known. A Ra-Be or Rn-Be 
source may accordingly be used for «һе 


gamma rays without the necessity of filter-** 


ing out ће neutrons. 
Tke strongest source of this type re- 


ported -hus far is that of Paneth and Lo- | 


® Loc. att 

19 For comparison 1 gram ef radium emits about 7.26X 10!% 
gamma rays per second, of which about 5. 56X100 are “hard” 
rays. See Rutherford, Chadwick, and Ellis, "Radiations. from 
Radioact-ve Substances," Cambridge University Press, 1930, p. 
gor. 

п Jaechel К. Ztschr. f. Phys, 1934, 97, 493. 

?? Paneth F. A., and Loleit, Н. Nature, 1935, 736, 950. 
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leit? who used 2,200 millicuries of R= 


“Sq, mized with béry Ilium." 
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б) irraz:ation 3f Beryllium with Has 
Gamme keys. Szilard and Chalmers" dis- 
covered a 1934, that hard gamma rays 
from гаі лї or radon disintegrated beryl- 
lium, accempanied by the emissiom or 
neutrons, аз suggested by Chadwick nd 
Goldhzher. Recently, Chadwick and Gc ic- 
haber: have further investigated this 


e process; Ё-от their measurements it is 1 cs- 


sible te make an approximate calculation 
ofythe nimber o^ neutrons emitted per 
second by severa. xinds of sources. Taking 
the arez т the beryllium nucleus as тог * 
cm.2, fo- this "photo-disintfgration" proc- 
ess, anc -he number of gamma rays “pore 
1.0 gm. Ra, or т.о curie Rn, whose emer- 
gies exceed 1.7 X105 volts, as 1.14 X -0'° 
per sec., * is calcu ated that 1 gm. Ke or 
1 curie Ra, surrounded by ro cm. thickr ess 
of solid Ь==у ит (7.8 kg. Be), would emit 
about «02,000 neutrons per second. This 
is of the sanfe order as the strength of the 
source described under (1) above. Through 
the courtesy cf ће staff of the Атегкап 
Oncologie Hospital, Philadelphia, Dr. L. 
H. Rumbaugh aad I are conductinz a 
series © experiments with a neutron source 

f about 250,000 photoneutrons рег seecnc, 
obtained by allowing part of the gamma 
radiat on from 4 zrams of radium to ass 
through соо grams of beryllium metal. 
Obviously. methods (1) and (2) car be 
combined. 

The p-cductior of neutrons by pato- 
disintegration of »eryllium and deutenum 
with hard zamme rays is of special irter- 
est because of a known but undeve c ped 
розы гу, nameh, the production өй in- 
énse boc ms of high energy gamma ras s by 


е. igh vol--ge machines. Thus a current cf 


: 


* 


AL," 


I microampere, in a tube operated at 1.7 


e «to 3.5 milions of volts would, if conve-ted 


into ga mma rays {roentgen rays), be capa- 
ble of przducing some 500 millions of æu- 
trons re- second, by photo-disintegration 


п Paneta гат Lole't, Joc ett. 

HOSzilar: аги Chalmers. Nature, 1934, 7345 494- 

P Сһаёе1сх. `., and Geldhaber, M. Proc. Коу. Soc. # 151, 
1935, 47S- 
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o? xery ium. This neutrof flax weulc equal 
thar f-cm at least 200 grams of radium. 
Сайта rayseused for generating photo- 
neutrcns must bg very hard rays $t binc- 
ing erergv of the meutrcn iP err Rum, 
which is the most easily digmtegrated ele- 
mer t, і. believed to be bgf&een 1.3 avd 25 
millions cf volts. Consequently, only abeut 
15 per cent of the gamma raygdrom radium 
oc radon are hard enough to effect the dis- 
integration. 

3) Bombardment of Various Eimers 
vit High Velocity Deuterons Generzied zu 
High Vcttage Machines. The development 
of zpparatus for generating high vcl-ages, 
ty means of which charged nuclear par- 
t Ces ean be accelerated to great velacine, 
holds »ut the greatest promise for tae pro- 
Cucticn ef intense meutron beams. The-e 
is avery reason to believe that these ma- 
chines will presently be able to gemerace 
reutrors more rapidly than the combined 
сира of all the Ra-Be and Rn-Be seurczs 
that could be prepared from all the radium 
that kas ever been mined. At presert, hgh 
vcltrage machines are in an experrnertal 
crc cevelopmental stage. But ther have 
clreacy made possible the performance of 
тапу valuable physical experimencs that 
insolve neutrons, directly or indirectły, aad 
herve shown the lines along which future 
developments or high voltage apparatus 
may he expected to progeed. 

Neutrens have been generated in hizh 
~cltage machines by bombarding arcus 
elements with ions of hydrogen, elun, 
and deuterium; by far the greatest ef- 
йсепсу is obtained with deuterium icons 
‘Ceutzrons) so only tlfis method will be 
ccasidered here. 

For -he generation of neutrons, voltages 
ехсее {lmg 2 million are very desirable, be- 
cause the efficiency of neutron production 
-ises rapidly with the voltage of the ioms. 
The ccnsiderable difficulties attendant эп 
-Fe generation of such voltages are being 
overcome by various means. Six tzpes of 
zenera-ors will be listed here. The poten- 
-jalities of none of these have been ex- 
reasted, so it is impossible to descm>e спе 
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в as "best" Some of the methods 
have been further developed than others, 
as regards the magnitude of the vcltages 
and iomxgurrents attainede ànd some are 
better thaÍothers in regard to constancy 
and homogenegy of output. ‘ 

‘For convenieNgg, high voltage genera- 
tors may be divided into two ‘classes: (A) 
those which generate the full voltage in 2 
e. . . 
single step, and (в) those in which the 
"output voltage," used in accelerating the 
ions, is reached by recurrent applicatior o? 
lower accelerating voltages along the paths 
of the ions. In the first group there may be 
listed: ` М 

(1) -Electrostatic generatogs, particularly 
those invented by Van de Graaff, and usec 
by Van de Graaff and Bramhall, by Tuve, 
Dahl, and Hafstad, and others. 

(2) High voltage transformers, particu- 
larly arrangements using a group of trans- 
formers in cascade, as used by Crane anc 
Lauritsen. 

(3) Series-parallel condenser generators, 
developed by Cockroft and Walton, in 
which a set of high voltage condensers are 
charged in parallel and discharged in series. 
(This was the first method by which ions 
were artifically accelerated to suffic ently 
high velocities to produce nuclear disin- 
tegrations in the laboratory.) 

The second group includes: 

(4) Successive  gcceleration of icns 
through hollow cylinders connected to a 
high frequency vacuum tube oscillator. 
This method, developed by Lawrence and 
Sloan, gives "output voltages" which are, 
roughly, the produces of the peak vo tages 
of the numbers of pairs of accelerating 
tubes. 

(5) The “cyclotron,” invented by E. О. 
Lawrence. This ingenious and singularly 
successful apparatus employs only two 
electrodes and a strony magnetic field at 
right angles to the electric field. As із (4), 
tbe electrodes are connected to a high f-e- 
quency oscillator. With a peak voltage of 
only 25,000 volts, deuterons of energies ex- 
ceeding 6 million volts have been pro- 
duced. This machine has probably yielded 
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more information about nuclear trzns- 
formations and has been used'for inducing 
artificial radioactivity in more elemefts 
thaa has any other high voltage machine, 
at the present time. 

(©) Beams’ apparatus for successive ac- „ а 
celerations. This machine is similar in prin- 
ciple to that mentioned іп (4), but employs 
the transmission of ап €lectric pulse along 
“trolleys,” instead of an oscillating cir- 
cuit. The apparatus is of more recent de- • 
sign than the others, and is still in an ex- 
perm ental state. 

Space does not permit a detailed discus-  , 
sion «f these apparatus. The advantage of 
high voltage nfachine generation of neu- 
trors, over generation by radium or meso- 
thoriam sources, lies in the great output 
tha: 1s potentially available. This is be- 
cause deuterons are used instead of alpha 
parscles, because very large numbers of 
ions can be used, and because the voltages 
to which they can be artificially accelerated 
great y exceed the equivalént voltages 
accelerating natural alpha particles. The 
disadvantages of high voltage sources are 
that the machines are costly to construct, 
require the most careful design, based on 
considerations of the intended use, and 
must be constantly maintained by skilled 
operators. 


VI. THE HANDLING OF NEUTRONS 


(a) Protection. The protection of per- 
sonre! against harmful physiological ef- 
fects of neutrons which one might call 
"neutron burns") is analogous to protec, 
tion against gamma and roentgen-ray 
burrs. As with confined sources of gamma « 
type radiation, the simplest form of «ro- 
tection against neutrons is distance fron!” 
the source. Protective absorbers of neu- 
trons must necessarily be thicker than 
those used for the same degree of protec- ^. 
tion against gamma radiation of radio- 
active origin, because of the low absorp- 
tion ccefficients of all elements for fast 
neutrers. 

Absorption of neutrons must be in two 
success; ve steps: first, diminution of their 


a 


! 


"^ 


VoL. 36, No. 1 

i 
vélocities by scattering, and second. re- 
moval pf tHe slow neutrons by nuclear ab- 
sorption. The former process is best ac- 
comp! shed by passing the neutrons th c ugh 
hydrogen-bearing materials such as praf- 
fin, wzter, or cil; for the latter process, 
boron. cadmium, lithium or their «om- 
pounds are most efficient and conven ent. 
A good Е тег that performs both of these 
functions is a water solution of boric acid, 
2 or 3 feet thick. 

When the production and filterme of 


aju trons are accompanied by gamme “ays, 


or other penetrating emissions, protestion 
must be ?rovided against such emiss ons. 
For example, in the use ofRa-Be or Ro-Be 
sources, one must provide the customary 
protection against the gamma rays > the 
Ra or Ra. In addition to this, there is a 
(relativæy weak) emission of very pene- 
trating gamma radiation associatec with 
the prowction of the neutrons by -hese 
sources. [Its meaa energy is estimated to 
be of -ke otder of 6 million volts, as com- 
pared with the maximum energy cf 2.19 
millien, for Ra C.) High voltage machine 
sources cf neutrons usually emit penetrat- 
ing gamma radiation. Thus Crane, Del- 
sasso, Fowler, and Lauritsen’ find that 


@ gamma rays of 11 wave lengths are ет тей 


by liraium, when bombarded by fast pro- 
tons of energy less than 1 million volts. 
The ha-cest of these gamma-ray lines cor- 
responcs to an energy of 16 million volts. 
The a/rptiou cf neutrons by son= ele- 
ments is also accompanied by gamn=z-ray 
„emission For example, slow пел тол, 
when absorbed in cadmium, cause themis- 
sion of quanta whose energies are esti- 
mated to be as high as то million volts." 

e number of absorption-emission j]ianta 


«B probably exac-ly the same as th? num- 


N 
. 


~ 


ber 22 aeutrons zbsorbed in the quatum- 
emitting absorption process involvec. Their 
high erergies tend to minimize the canger 
of physiological effects. 
Frequint blocd counts of регѕовѕ ex- 


16 Crane, H. R., Delsasso, L. A., Fowler, W. A., znd Laurit- 
sen, C. C. Pays. Rev., 1935, 49, 125. 
п Herszimkiel, H., ard Wertenstein, L. Nature, 195,437, 155. 
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posec t» strong neutrof sources wil. db 
to detect excessive dosages of gam ma rays, 
and probably o? neutrons: the latze- ras not 
yer been settlgl by experiment, Acoorcmng 
to recea- reports, persons wfs пе in the 
vieigity of the cyclotron y Саћтостта) be- 
come yery noticeably we, Sc) ав а re- 
su t of artificial radioactivity proiuced in 
their body tissues by aosógpten «f dow 
neutrons. Measurement cf the єхтепт of 
such -zcioactivity should provide an mm- 
mediate and simple means of determming 
the order of magnitude of the exposure to 
slew mewtrons (but not to fast ames). An 
obvious variation of this method sould be 
to carry in g pocket ar element suck as 
silver, rhodium, vanadium, b-o mime. or 
iodine (.e.,an element in which artifcial 
radioactivity is strongly induced by ex- 
pesure *o slow neutrons), and to measure 
its radicactivity at some definite time 2 ter 
the exposure to slow neutrons. Th: amount 
of exposure to fast neutrons is not хо ezsily 
determinable. 

(b) Measurement and Filtratrar.. The in- 
trinsic characteristics of a bean о? neu- 
trons zre: first, the number trawersmg unit 
area ir. unit time; second, the ve ecities of 
the neutrons; and third, the directions of 
their paths. The first and ѕесоас of these 
derermine the energy flux in the beam: the 
third is important for calculatwg etects of 
zhe beam when the gource is ef extemled 
area, от when the beam has Feen pessed 
through a scatte-er of extended area. 

Unfortunately. the measurement of these 
characteristics is not very ezs~, at the 
present time. The enumber cf reu -ons 
emit-ec, per second, bY any source is prob- 
ably rot known to better accuracy than a 
factor of two; the distribution: of their 
velocities are probably even more uncer- 
tan than the number emitted; 2nd scat- 
tering experiments that are ieg from er- 
rors of performance and interpretation are 
ret easy to devise, especially when the 
reutrons used are heterogenears 17 energy. - 
These difficulties arise mainly trom the 
fact that the efficiencies of detector anc 
measurement oř neutrons varr thmeuglk 


~ 


I2 
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wide limits with the velocities of the par- 
ticles being measured, 
these variations are unequal gor different 
means cf qjeasurement. [negeneral, it is 
necessary Ss 
measurement t@ make even an apprexi- 
mate nien, ч of the energy flux in a 
neutron эеат. | е 
, Six methodstof measuring neutron bearas 
may be listed here: 

(a) Peraffin-lined ionization chambers. 
Here, the integrated ionization produced 
of H-par:icles jected from the paraffin by 
neutrons is, measured. This method is 
fairly suitable, for neutrons of high energy 
but is бреп то the errors attewdant on the 
measurement of the ionization of ary 
nuclear particles, and the additional un- 
certainty of how the probability of ejes- 
tion of an H-particle depends on the 
velocity of the neutron. The method is not 
suitable for slow neutrons. 

(b) Thin ionization chambers, arranged 
with very sensitive linear amplifiers. These 
record the passage of individual ionizing 
nuclear particles, and measure the ioniza- 
tion per cm. path of each particle, from 
which the energy of the particle can be 
deduced. They have been a very valuable 
help in the study of neutrons, but are sub- 
ject to the uncertainty of efficiency fer 
detecting neutrons of various velocities. 
When the ionization chambers are lined 
with lithium or boron, they are adaptable 
for measurement of slow neutrons; whea 
lined with paraffin, they may be used for 
fast neutrons, but with different ef- 
ciencies. $ 

(c) Methods using’ artificial radioactivity 
induced & neutrons. These involve the ex- 
posure of suitable "detector" elements to 
the neutron beam, followed by measure- 
ment of zhe ionization prodyced by the 
decay of the radioactivity of the detector, 
by means of Geiger-Müller counters or 
ionszation chambers. The detector elem ent 
‘usually has very selective response то 
neutrong of different velocities; neutrons 
of low, or relatively low, energies give the 


greatest response. e 
е 
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and the limits of 


se more than one method of 
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(a) Nuclear distntegrations in phot- 
graph plates. By special tecAniqye, the 
paths of alpha and H-particles emitted bẹ 
the disintegration of light elements can 
be recarded in certain photographic plates. 


Jurys 


This method has the disadvantages of 


slowness (because of the time required to 
make macroscopic examination of relatively 
large areas), and оѓ seléctive response to 
relat ve y slow neutrons. The records are, 
of course, permanent. This method will 
doubtless be further developed. 
Filson cloud chambers. 
apparatus, the paths of disintegration pro- 
duct: ef nucle ar disintegrations сап be 
photographed, afd the kinds and energies 
of the particles determined. They must be 
used wath relatively weak sources, and 
must Þe protected against (strong) gamma 
radiation, which renders them inoperative. 


(f) Chemical measrrement. Hopwood and 
Phill ps? recently reported the results of 
attempts to measure the integrated effects 
of neutron irradiation by means of the 
chem cal action on colloids, and by the pro- 
moticn of simple chemical reactions. They 
founc the effects of neutrons to resemble 
those of gamma radiation, in both cases. 
It is expected thar this, or a similar 
method, will be further developed. 

А beam of heterogeneous neutrons may 
be su jected to strong filtration, which re- 
moves rhe low enerzy particles. A filter 
consi: ting of a few millimeters of cadmium, 
boron, or lithium will remove a very large 
percearage of the slow neutrons without 
remoriag significant percentages of the 
fast «nes. However, much remains to be 
learned about filtration processes. For ex- 


With thesis 


a 


ample + has been lately found that с. 


mium, whose absorption of slow neutrons 
is knc wn to be extremely high, neverthe- 
less tremsmits a band of slow neutrons 
which are capable of inducing radioactivity 
in god.? This, and similar phenomena 


found in silver and indium, suggest that 


the neutrons which аге strongly absorbed 


18 Hopwoad, F. L., 
17 Frisdh, ©. R., Hevesy, G., 
1936, 137. L48. 


and Phillips, J. Т. А'аште, 1935, 736, 1026. 
and McKay, H. A. C. Nature, 


watt the 
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im ar: element have a minimum energy 
of maenit ide depending on the element, 
ds well as a maximum energy; in oher 
words, the neutrons may move too slowly 
to be captured by a nucleus, as well as toc 
fast fer cepture. More complete informa- 
tion en this subject will probably lead tc 
a moc fication of filtering technique. 

The optimum thickness of paraffin for 
slowirg down neutrons from a Rr-Be 
source 15 about ro cm., where the disiate- 
gratior of lithium is used for detector 
slow 
lower initial energies, I find that the coti- 
mum thickness of paraffin is less thar 1c 
cm.; for neutrons of higher energy, it 
would doubtless be greater than 10 em 
The most appropriate scatterers for meu- 
tron sources of various energy maxuma 
and enérgy distributions are yet to be 
determined. The process of slowing dewr 
neutr-3s by hydrogen collisions is some- 
what complicated by the fact that hycro- 
gen also aesorbs part of the slow neutrens. 
which »rocess is accompanied by the emis- 
sion о gamma radiation. (The absorpaor 
is caused by the direct combination of the 
neutron w th a hydrogen nucleus, forming 
an atom o: deuterium.) The amount of the 
absorption ard the energies at which the 
neutrons cre most apt to be absorbed by 
hydrosen have not yet been accurately 
determined. 

I am greatly indebted to Dr. L. H. Rumbaug> for 


his diseassions and constructive criticisms of this 
paper. 
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neutrons.) For neutrons of 


fest neutrons were about ғо times as c 
. 
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Additional Note. Since’ the foregoise peper 
was written, two important papers dering 
exDeriments gn the biological actiom of ast 
neutrons have appeared. In one of thee. Law- 
rence axd Lawrence?’ compare æiar of 
measu-ed dosages of fast neutrons =m the 
eyclotrem (California) on blood cf ave -ats 
with the effects of megstired dozes of very 
hard roentgen rays (900,000 tolts). TE> effects 
were similar in character, as gards га omi- 
nution of the number of lymphocytes p= ev bic 
centimeter in the blood, but the c=sage of 
neutrons required to produce a given ect ^as 
omy about one-tenth the roenfgen-ras dessge 
which gave the same effect, indicating that -Ac 
ATEUS 
as hard roentgen rays in producitz thr аы cn. 
The other paper, by Zirkle and Ае scd? 
describes experiments оп the relative --tarca- 
ticn of the growth of roots of wheat s=dirgs 
that hed been irradiated with measure« с osages 
о> fast neutrons and hard roentgen ras=. T iy 
find that one roentgen of fast neutrons — es 2f- 


Fectwe аг 20 roentgens of the x-rays in thm acon. 


I-is significant that the apparatus end metrads 
o^ measurement of dosages usec E> these 
aathors were the same as those of I rece 
ail Lawrence, making the results of сле -wo 
kinds of experiments directly compara È. This 
feet alows the significant conclusic- to be 
drawn that the biological effects œ еса] 
axounts ef fast neutron irradiation of = ferent 
o-ganisms may depend consideradly 5n the 
naure of the organism and/or the belog cal 


p-ocess thereby affected. 
e. А А à 
2 Lawrence, J. H., and Lawrence, E. O. The ној: «a! act on 
ofmeutroa -ays. Proc. Nat. Acad. Sc., Feb., 1936, 22, t= 
2! Zirkle, R. E., and Aebersold, P. E. Relative efe> wer es: ot 
x-7:ys and tast neutrons in retarding growth. Глос eu. сай. 
Se., Feb., 19365, 22, 134. 
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CASE of dermoid cyst of the anterior 
mediastinumystudied in The Univer- 
sity of Chicago Clinies has furnfshed what 


4 Jine" 
appears to beet new sign for the roentgen- 
ólogic diagnosis of this condition. 


REPORT OF THE CASE 

The patient, a housewife, aged fifty-five, was 
admitted to the Outpatient Department of 
The University of Chicago Clinics on Novem- 
ber 25, 1935. , 

History. If 1929 the patient began to experi- 
ience occasional attacks of palpitation nd in 
1932, following an attack of diphtheria, there 
was for a time some difficulty in swallowing 
described by her as due to “paralysis of the 
throat.” In the past three years increasirg pal- 
pitation and fatigue had made it impossible for 
the patient to attend to her housework, dyspnea 
on climbing stairs had become progressively 
worse and there were occasional gastrointes- 
tinal complaints such as eructation, nausea 
and emesis. The patient suffered no pain save 
an occasional "catch" in the left chest, did not 
cough and had never expectorated hair, teeth 
or Sebaceous material. She did report, however, 
that every morning on rising she expectorated 
mucus that seemed to come from the throat. 

Abstract of Physical Examination. Vempera- 
ture, 99.2? F., pulse, 66; respiration, 2c; blood 
pressure, 160/9o. * 

Chest: No difference was noted in the shape 
or size of the two sides of the chest but there 
was some limitation of excursion on the right 
side. Percussion over the anterior wall of the 
right side of the chest revealed an arca o* dull- 
ness extending from tRe midline to a point 11 
cm. to the right of the sternum and from the 
second rib above to the sixth rib below. Within 
this area breath sounds and tactile fremitus 
were diminished. On the posterior wall there 
was a similar but smaller area of dullness and 
diminished breath sounds and tactile fremitus. 

Laboratory Examinations: Blood Wasser- 
mann and Kahn tests, negative; red blood 
` count, 4,800,000; white blood count, 11,700; 
hemoglobin, 85 per cent (Dare method); dit- 
ferential count: polymorphonuclears, 85 per 
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cent. ymphocytes, g per cent; monocytes, 6 
per cent. Urine, negative; Aschheim-Zondek 
test, regative; sputum negative for acid-fast 
bacili and sebaceous material (three examina- 
tions). Electrocardiogram, normal mechanism. 
Stoo negative for blood and parasites. 
Reentgen Examination. Stereoscopic roent- 
genozrams of the chest made with the patient 


standing (Fig. 1) demonstrated an oval sogas 


tissu2 mass 12 cm. long and 8 cm. broad lying 
in the anteromedial portion of the right lung 
field. Vbedially th® mass was indistinguishable 
from the mediastinal shadow but above, below 
and laterally it contrasted sharply with air- 
containing lung. On closer inspection it was 
note 1 that the upper pole of the masg was less 
dens? than the rest, à sharp line 2 cm. below the 
upper pole and perpendicular toethe long axis 
of the body marking the boundary between 
these two zones o: density. 

In rcentgenograms made with*the patient 
lying en the left side, alm against anterior chest 
wall, the axis of the cone of radiation directed 
para lel with the floor, this line of demarcation 
was “cund to have shifted and become parallel 
with the long axis of the body (Fig. 2). The dif- 
fererces in density were not great enough to 
show by roentgenoscopy but the roentgeno- 
grams left no doubt as to the existence of a 
“flui 17 level within the tumor. 

In searching for an explanation of this finding, 
there was considered first the possibility that 
the cyst might communicate with a bronchus, 
in wich case the relative translucence of the 
upper pole might be cue to the presence of air., 
This seemed unlikely because of the rather 
sligh- difference of density in the two parts of 
the cyst. Furthermore, the history did not i 


a 


di- 
cate the presence of a bronchial fistula, M 


iodized oil introduced into the trachea did not 
enter the cyst. 

A suggestion was made that finely divided 
calciied material suspended in the cyst fluid 
might have settled oat, leaving a denser fluid 
below. a less dense fluid above. It seemed most 
probable, howevez, that the cyst contained a 
mixt 1ге of aqueous fuid and a fat which at 
body semperature was fluid and therefore free 
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to float 5n ле non-lipoid fluid asa cream. Sach 
an, assumption was in keeping with the known 


N fast that de -mcids regularly contain fat and it 





explained а so why there was so little difference 
in opacity =bove and below the faint but de- 
finite “fuig level.” 

It had been noted that at the upper pole in 
Figure 1 aad the lateral pole in Figure 2 the 





EG. X. 
facirg fila. It is well recognized that fat is less 
opacue te roentgen rays than water or water- 
containing tissues. In this case, liquid fat floating 

* on agueous fluid makes the upper pole of the der- 


Roer tgerogram made with patient standing 


moic dismnctly less dense than the remaiader 
of the tumor. A sharply defined horizontal gravity 


x legel 2 cm below the apex of the upper pole marks 
— bcunczry between fat and aqueous fluid. Note 
that zt tae upper pole the cyst wall shows sil- 
* houet-ed against air-containing lung without, fat 
міг. 
в 
cyst wall «self could be made out. Its outer 
surface showed, of course, because of contrast 
with air-filled lung and under the theory ex- 
pressed above the inner surface showed be- 
cause of contrast with fat.* 
* The pnysical factors concerned in the roentgen differentiation 
к of fat-cenzaini:z tissues from non-lipoid tissues have been dis- 
e 
e 
e b / * 
> ^: 
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Preoverative Diagnosis. Dermoid cyst fhe 
-igat stle of the anterior mediastinum. 

Operaitan. Qn January 15, 1936, tie st ter or 
nelasinmum wes opened through 2 гыйпї- 
angled incision "along the right sid of sus ter- 
тит end extending laterally for 5 mews over 
-he 3fth intercostal space. Же mesial —cs of 
-he ФС, fowrth, fifth and sixth cartilazs were 
sectioned and the fifth intercestal tissue. in- 
zise. The tumor lay in the anterior me les 


timum со the right of the pericardium ав i «cm- 
presec tae base of the right lung. It «5 owal 
in +ape and cystic in character and, а с залазе 
plane kaving been located, the gumor 
secrec эш and removed. 


was dis- 





Fie. 2. Reentgenogram made with the pat: зе Tring 
or left side, face against film, radiator 3 be- 
мла parallel with floor. The gravity level aa. now 
shafted antil it is parallel with the lorg аз = «f the 
ocdy and now the inner and outer surfecs «f the 
la-ceril wall of the cyst are shown. The mmi: Gole 
* the same in the са of lung abscess wth 
bronehcfistula, except that the differ acs in 
epacity between air and aqueous fluid аге x Curse 
macl greater than the differerces betwee: тас and 
zqueeus fluid. In large lung abscess with s-oacho- 
fs-ula of in hydropneumothorax, air anc aH аге 
esil- d fferentated on the roentgenosce з= Га this 
case of dermoid cyst, however, even themga the 
roentzenograms had convinced us of the Sreserce 
ef layermg between fat and aqueous fluid же could 
not cifrentiate the fat and aqueous layes at 
roentzenoscopic examination. 


е 
Roertzen Examinatfon of Excised Tez lm- 
mediately after the cyst had been reme« “rom 
the chest and while it was still warm, the S23i- 
men was supported in front of a versal cas- 
sette changer and a roentgenogram wa- made 


——- 
Е. Templeton of this institution in a ppa entitled 





asa b- F. 
“Reeatgen Diagnosis of Lipomata" to appear in а ака =5ас of 
thig our. al. 





Fic. 3. Roentgenogram of excised tumor made im- 
mediately after operation and while the tumor 
was still at about body temperature. Under these 
conditions it is possible to make our structures 
that did not show in roentgenograms of the chest 
with the tumor in situ. Note shadow of hair ball 
floating in aqueous fluid with its upper surface 


projecting into the fluid fat. Note alse patches of 


calcification at upper and lower pole which were 

not seen in Figures 1 and 2. 

(Fig. 3) with the axis of the cone of radiation 
directed. parallel with the floor. Under these 
conditions the floating fat, being in the fluid 
state, showed as a definite layer at the upper 
pole of the cyst. By®the time the tumor was 
opened for inspection and sectioning it had 
been chilled to below room temperature, which 
explains the pathology report of fat collected 
into clumps floating in aqueous fluid. Later a 
typical sample of the*cyst contents including 
aqueous fluid, lumps*of fat and part of the hair 
was placed in a thin-walled celluloid cylinder 
and incubated at 37.5? C. for twenty-four hours. 
In a roentgenogram of this cylinder and its con- 
tents after incubation (Fig. 4) there is seen 
layering of fat above aqgieous*fluid similar to 
that noted in the preoperative examination 
(Figs. 1 and 2) and the roentgenogram of the 
freshly excised cyst (Fig. 3). 

Gross Pathology. The gross specimen con- 
sisted qf an ovoid cyst-like structure measuring 
I2 cm. in its greatest diameter. In some parts 
the blood-stained, grayish, yellow outer syr- 
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face was smooth; in others, roughened Бу? old 


г> ~ 
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fibrous adhesions. The tumor Felt yniforgily = 


cystic with a wall of uniform thickness. On 
being opened the cyst was found to be filled 
with a yellowish, gray, viscous fluid. Floating, 
partly submerged in this fluid, were clumps of 
yellowish fat and a ball composed of blond hair 
in which additional clumps of fat were caught. 
All of the hair lay free inthe cyst cavity with- 
out connection of any sort to thé wall. 

The wall of the cyst was from 3 mm. to 6 mm. 
thick and its inner surface had a glistening e 
yellowish color. 

Mr-roscopic Examination. A smear from «he 
fluid showed numerous fat globules inter- 
spersed with cholesterol crystals. Sections from 
the wall of the erinzipal cvst showed that it 
was made up of three layers: an outer layer of 
агеојаг tissue, a central layer of dense adult 
fibrous connective tissue, and a thin inner layer 
of stratified squamous epithelium showing no 
hair tollicles. Numerous large foci of densely 
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Fic. 4. Roentgenogram showing aqueous fluid, fat 
and hair removed from cyst and incubated a? 
}7-5° C. for twenty-four hours. Before the tumor 
was opened for inspection it had been chilled to 
below room temperature. Under these conditions 
no fluid fat was found but instead a viscous aque- 
ous fluid in which were floating clumps of hair and 
yellowish fat resembling butter. Figure 4 demon- 
strates that at body temperature these lumps of 
solid fat become fluid and float on the aqueous 
portion as a cream. 
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packed lym phocytes were located in the ov ter 
layer og arOdlar tissue, and within these осі 
were seen F assall’s corpuscles typical of thymic 
tissue. A section through one of the small 
locules located at the lower pole of the princzpal 
cyst in a rezion where the epithelial lining was 
absent showed large foci of fat-filled macro- 
phages, onc focus of calcification and numerous 
cholesterol crystal eclefts surrounded by cr- 
eign body giant cells. 

Analysis of Fat. The fatty material which 
solidified ov - of the cyst contents on cooling was 
butter yellew in color. It melted at a tempera- 

ire 0* 34° to 39? С. and solidified at 20° to 
25° C. Examined chemically by Miss Jeanne 
Hudson, it was found to be rich in eikosyl- 
alcohol. This is the substance which Ameseier 
found гө be present in dermoid cysts. 

Pathologwal Diagnosis. Dermoid of the 
mediastinu partially surrounded by a small 
amount of sberrant thymic tissue. 

Postoperative Course. The patient recoveced 
and was discharged from the hospital on Ma-ch 
1, 1930. When last seen as an outpatient on 
April 17, 136, her general condition was good 
and the wo: hid was healed. 


EEVIEW OF LITERATURE 


A razhe- careful search of the literatare 
fails tc reveal a single reference to flaid 
levels in dermoid cysts. Many authors de- 

? scribe -he contents of such cysts as mix- 
tures of lipoic and aqueous material, and 
in 1925 Fobbio and Gamua* found that 
Яша remeved from a dermoid cyst se»a- 
ratedinto ayers with the fat floatingon top. 
They did not observe this layering in 
roentgenograms, however. 

e With a single exception, previously 
published roentgenograms of dermoids ail 
to show Ёша levels, except in those in- 

2Aces where for some reason both air and 
fluid were present. The exception is a 1@33 
«publication by Pasman and Pepe.! These 


authors make no mention of a fluid level 


h 

S, but their published preoperative гоезг- 
genogram shows layering of fluid very 
similar tq that noted in our case. 

In 1933 Hedblom? found reports of | 35 
proved cases of intrathoracic dermoid or 
teratoma and added 6 cases that had been 

e seen by ham. Since his publication there 
у е 
е w = 
y 
WI " 
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azve been published 22 additiora: cases 
n whict the diagnosis is defin: tel. este b- 
shed, se thet, including our case, “k= to-al 
Tu r ber reparfed is now 208 of wach 1f2 
are dermoids, 46 teratomata. 


е 
2 р1зсиззд# 


е 

Roentgenologic demonstration « de 
aresence of a large, oval, sfarply dened, 
or lateral mediastinal mass ѕтоп sug- 
gests a diagnosis of dermo:d cyst. | sua ly 
mut nor invariably solid teraton a-3 zre 
:7reguladv lobulated rather ethan 5-2. In 
“a ost cases echinococcus cyst, encapsvlated 
efusion, substernal goiter, aney;7y sra, cc id 
abscess or malignant tumor can з= €z- 
cimded Бу surface morphology as Ganca- 
stated m roentgenograms, but someciires 
it has been necessary to resort to Gezne3- 
3c aspiration.” 

It ар-еагѕ, therefore, that there т sore 
real need cf a roentgenologic sgn crc e- 
-eastic of dermoid cyst, and this bEs-ri-g 
of foatimg fat and aqueous fluid seems to 
be such a s. gn. On the other hand, -»serce 
of this sign is probably aot deperdabe 
negative evidence because presumatty 
some de-moids will not coatain a seab e 
m xture of lipoid and non-lipoia mez serial, 
and in others even at body temperstare a 
suitably mixed content may be samso ad 
amd the-efore not free tc separate. Cb- 
ously layering canaot be expected to 
show unless film, patient and rc-stgzn 
tube are arranged so that the zx& x tre 
cone of radiation is directed approx rately 
rargential to the surface between far aad 
agueous fluid. Such à goncition ашт отай- 
cally obtains during routine chest r»en-- 
genography of a standing or sitting abject 
br- nor during roentgenography of Фе 
pelvis o^ a recumbent patient susoected 
of having а dermoid cyst of the overy. 


SUMMARY 


Ir a proved case of mediastinal «cmd 
cv*t, przoperative roentzenograms st™we=d 
within tae shadow of the tumor a жп -e 
аса level that shifted with the posti-n 
оф che petient. This was interpreted 25 die 

e 
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е 
to a layer of liquid fat floating on aqueous cised tumor, and the sign is presented af a 
x . s A e: s ae X rs e - е а 
fluid. The assumption was confirmed bv criterion for the differentiation of dermoids i 
roentgenography and dissectien of the ex- from certain other mediastinal lesions. % 
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CONGENITAL CYSTS OF THE LUNG FROM THE 
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LIRE 92%, congenital cysts of the 
lune were considered to be extremely 
rare, ami hence of minor importance in the 
. differenmal Giagnosis of pulmonary lesions. 
In that ғеа-, however, Koontz reported a 
Br and ccllected 108 other cases. With 
the interest of diagnosticians thus aroused, 
further -epc-ts began to appear, and dur- 
ing the pas- decade the liferature on the 
subject has become rather profuse. In 
1934 Weod -eported 16 cases observed at 
The Maro Лїтс and found records of 23 
other cases n che American and English 
literature. ^ year later Pearson estimated 
the total number recorded at 172 but re- 
marked tha this number should be further 
increase- F? adding cases reported as 
acquired bronchiectasis, localized emphy- 
sema, asd »neumothorax which from tke 
descripron must have been instances of 
congenital «узт. One probable reason fer 
the assump on that the affection is extra- 
@rdinariy are is the great variety of 
foe: sapped to lesions which should 
properly be ncluded under the designation, 
congenial cysts, such as atelectatic bron- 
chiectas з, E ronchiectatic atelectasis, fetal 
bronchie-ctasis, agenetic bronchiectass, 
saccular degeneration of the lung, congem- 
tal cystic malformation of the lung, honey- 
comb lung, pneumatocele, and other 
names. 2с all events, it is evident that the 
ә affecéior осе urs sufficiently often to requise 
afentiv- consideration in the diagnosis of 
pulmonary -iseases. 
* 


MORBID ANATOMY 


ey 


The mor-id anatomy of the affection 
was epson zed clearly by Koontz. He 
recognised" -wo general types of cavities, 
namely, bronchial dilatations, as shown by 
persisting nasce fibers and cartilage in the 


4 

А 

wals,and “Cavities resembling emphy з= na 
tous blebs lying subpleurall&." Be-weea 
the two extremes are all sorts of gradations” 
arc tramsition types. The cavities may or 
тах noz communicate with the brench:. 
Ir mos: cases the epitheliuy linirz the 
cysts is columnar and ciliated, but m тат 
be devod of cilia, or be cuboidal =- dat, 
or the membrana propria may bé demedec. 
Mucous glands are often present arc may 
give rise to retention cysts. Complete lack 
of »igment in the congenital lesions dis 
tinguishes them from the acquired vet. 
А эзепсе of pigment is also emphastzad by 
Kaafmann and by MacCallum. Among 
other sa ient features described by Koontz, 
or men-doned in more recent repo —- of 
cases, are the following: The cysts may be 
single or multiple, unilocular or mu:.c3.ocu- 
lar, anc wary in size from minute bebs 
w th a diameter of less than I cm. to enor- 
moas cysts that occupy half or more >f the 
thæacic cavity. They may contain ar or 
Suid on y, or both, and when fluid is рге 
ert it otten has a high content of al^ mir. 
Ir Gvidwal and solitary, cysts are li«-:* to 
be spherical or ovoid, but air-filled cysts 
in situ and under pressure of adjacent 
structures may assume the ‘orm of a par- 
tior or zl! of the lobe affected, and mu ple 
closely packed cysts ase likely to be poly- 
hecral, thus justifying the appellaien 
“honeycomb lung." Pulmonary alveoli in. 
the vicinity of the cysts may be collapsed 
and ate ectatic or, more often, тау have 
failed го develop. In scme instances 
marked fibrosis about the cysts hes been 
noted. The cysts may occur in any >artien 
of e ther ог both lungs from hilus to par phe 
ery. In Koontz's series both lungs were 
implicated in one-fourth of the cases, the 
гїз& luag in one-fourth, and the le lua2 
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in almost one-half. Males and females are 
affected about equallv often, and cvsts 
have been found throughou® “the span of 
human life, extending fem premature 
still-births to extreme old age." 
Dep ue эе concurrent affettions 
seem to occur 1855 often thay оте might 
T ° э 
expect. Nevertheless, cases are recorded in 
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tior and, though rarely, hemoptysis,’ all 


verving in their combinations and degree, ч 
of severity. Wood has pointed out tNat,.^ * 


the symptoms and signs necessarily vary 
according to the extent of the lesions, 
their site, and the presence or absence of 
increased intrathoracic pressure. In many 
cases in which the cysts were small or 


b. 


with air in the lower two-thirds of the right lung. These cysts measure from 1 to 2.5 cm. in diameter and 
are evidenced by finaring-like shadows. The largest is seen directly under the ninth rib, posteriorly. There 
is also some evidence of secondary infection and fibresis, with resulting retraction of the mediastinal 
structures to the right. 4. Seven years later. Very little change is seen in the size and distribution of the 
air-filled cysts. There is, however, slightly more retraction of the mediastinal structures to the right, due 


no doubt to the old fibrosis. 


which the cysts, Were associated with 
hydrothorax, pneumothorax, empyema, 
bronchopneumonia or lobar pneumonia, 
and, though rarely, with tuberculosis. In at 
least one reported instance the cysts co- 
existed with sarcoma, Oceasionally fluid 
in the ‘cysts is purulent from secondary 
infection. 

: 


CLINICAL MANIFESTATIONS 


The clinical manifestations as described 


by many observers include attacks of 


dyspnea, cyanosis, cough, cardiac palpeta- 
е 


. 


е 
only moderately extensive there were prac- 
ticaly no symptoms and the lesions were 
discovered only accidentally. Номе, 
W»od has suggested that the possible pres- 
ence of cysts should always be considered 
in infants who have recurring attacks of 
severe dyspnea with cyanosis, and also in 
adu ts who have progressive dyspnea with- 
out other known cause. But confident 
diagnosis of the condition from symptoms 
and physical signs alone is seldom if ever 
possible, and roentgenologic examination 


is essential not only for identification of e 


` v 


1. Case 1. а. Roentgenogram made at patient's first visit, in 1927, showing multiple small сузї$ filled X 
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the “les ons, 
covery. e 
osteroamterior stereoscopic roentgeno- 
grams of good quality are usually adequate 
for revelation ‘of the cysts. Occasionally 
lateral views are desirable to determine 
exact relations. When a cyst is in contact 
with the thoracic wall, the induction of 
pneumothorax, as employed by Wilson, 
may make it possible to distinguish the 
evall of the cyst. Roentgenography after 
intratracheal injection of iodized oil is often 


but often also for their dis- 
е 


\wodvantageous in determining whether cysts 


are open or closed and in depicting them 
more distinctly. 

Since the publication of Koontz’s paper, 
reports of 78 cases observed with tae 
roentgen ray and of 6 discovered at 
necropsy have appeared in the more 
readily avt lable literature. Among these 
84 cases, 35 were verified by histologic 
examinatior ofter operation or necropsy. 
The cysts were, or appeared to be, single 
in 43 cases, multiple in 41. They contained 
varying amounts of fluid in 27 cases, and 
were filled with air only in 57. 

To the foregoing may also be added 4 
additional eases observed at The Clinic: 


, REPORT OF CASES 


Case 1. Aman was first seen at The Clinic in 
1927 when he was thirty-six years of age. He 
complained cf “lung trouble" for the previcus 
seven years with occasional blood-streaked spu- 
tum. He was subject to frequent colds but ле 
did not complain of pain. For many years ле 
had hac dyspnea on the slightest exertion. On 
examination at this time he was found to have 
an afternoon temperature of approximately 
тоо? F. Repeated examinations of the sputum 
failed Фо reveal any tubercle bacilli. Roentgeno- 
grams were interpreted as revealing diffuse 
bronchiectas’s on the right (Fig. т, а). 

‘The patiert had been examined from time to 
ime in the next seven years, but in spite of the 

ct that his sputum was negative for tubercle 
bacilli he had been considered to have tuber- 
culosis and had been treated in a sanatorium 
for several months without much improvement. 

The patient then returned to The Clinic 
in 1934, seven years after his first examination, 


. with a histery of having had several hemor- 
LJ 
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rLages 11 the past seven years. He si hal 
a siwht cough and occasicnally bkeoc т wus 
sputum ; гере; ited examinations of the s> rmm, 
however, were stjl&negative for tubercle | a-#h. 
His temperature at this time was зе газай. 
He still complained of dy spnea oa shzht-s: 
exer-ion Roentgen examinatioa reve Jed a fre 
network ¢f shadows throughout the гг lang, 
wita meny ring-like shadows whgta gere the 


|с ng a somewhat honeycombed appara c. 4 * 





the 


"ase П. 
m dpo-tion of the left lung, surrounded КБш rme- 
like shadows. There is a small amoua: ct #120 in 
tne lcvermost cyst at the left tordercf the heart. 
There ts also definite disease ол the rgbt wa ch, 
after raling out primary Бгопсһовепістаа n incr 


Fic. 2. Multiple cavities throug-cu 


> 


was interpreted as tuberculosis. 
е 


roertgemologic diagnosis Gt congeratal pd 
cystic ling with superimposed infection end 
brenchiectasis was made. On comparing these 
films wth those made seven years oreicvs y 
m was found that there was very ШЕ af any 
chenge, which further substantiatec the dims 
posts of polycystic lung (Fig. т, 2). The 1r - 
cians agreed that tuberculosis coule be зше 


out anc thought that the clinical data sub 


s:artiated the diagnosis of congerital »cls- 
evstic lung. 2 


Case и. А man, aged forty-eight, сттє to 
ThesCiiic complaining of cough amd жа! spu- 


pae чл, 


Q 





Fic. 3. Case 11. Diffuse congenital cystic disease of 
the right lung, evidenced by the fine network of 
shadows resembling cobwebs. There is also thick- 
ening of the interlobar pleura, and an old infection 
at the base with a small amount of flu d. 


tum which had been present for the previous 
six years. He had a normal temperature, and 
the clinical and physical findings were those of 
bronchiectasis. Roentgen examinaticn disclosed 
several small cavities in the middle and lower 
portions of the left lung, some being partially 
filled with fluid. ds was considerable infil- 
tration in the right lung, extending to the in- 
fraclavicular region, with calcified hilar nodes. 
'The roentgen diagnosis was congeaital poly- 
cystic left lung and tuberculosis or the right 
(Fig. 2). There was no history of foreign body 
or any very severe,respiratory infection The 
patient was examined bronchoscopically te 
rule out bronchostenosis or foreign body; the 
bronchi on both sides were very mzrkedly di- 
lated and very little pus was present. There 
was a peculiar appearance of the terminal 
bronchi.on the left in fhat the mucous mem- 
brane seemed to be atrophic in character. Re- 
peated examinations of the sputum failed to 
- reveal any tubercle bacilli. A carefu! review of 
the roentgenograms, in my opinion, justifies a 
diagn8sis of congenital polycystic lung compli- 
cated by infection and concurrent disease im 
. the right lung. А 


B. R. Kirklin 





Case Ш. А woman, aged forty-two, 
alwars been slightly dyspneic. Five years ẹbe- 
fore coming to The Clinic she had had angat- 4, 
tack of pleurisy and a roentgen diagnosi eft, 
pleurisy with collapse of the right lung had 
been made at that tame. Roentgenologic exam- 
inatien at The Clin disclosed lack of normal 
pulmonary markings and increased radiance 
throughout the right luag, fine stringy shad- 
ows indicative of walls of cysts, thickening 
of the parietal pleu-a and apparently a small 
amount of fluid at tae right base, and thicken-* 
ing of the interlobar pleura (Fig. 3). The medi- 
astinal organs were displaced slightly to tha^ 
left. The roentgenologic and clinical diagnosis 
was congenital cystx disease of the lung with 
thickened pleur&. The clinical consultant com- 
mented that spontaneous pneumothorax may 
have occurred duriag the attack of pleurisy 
five years previously, thus accounting for the 
roentgenologic report of collapse of the lung; 
more probably, however, the manifestations of 
the polycystic lung were mistaken for those of 
pneumothorax. 


Case 1v. A man, aged thirty,eight, came to 





Fic. 4. Case iv. A rather large, single congenital cyst 
of the upper portior of the right lang, with lack 
of pulmonary markmgs at the levels of the first 
and second ribs anteriorly. The thin wall of the 
cyst can be seen at the level of the second rib, 


There is also some mterlobar pleurisy. x 
å e 

* Мм ° 
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Fic. 5. Congenital pulmonary cyst filled with flu d. The sstien- was a woman aged nineteen. The cyst was 
removed transpleurally and the pathologic report was 25 follews: ‘‘Fibrous-walled cyst filled witk cloteed 
blood, columnar epithelial-lined ducts and fibrous ris with lining cells closely resembling > enchial 
epithelium, and complete absence of pigment.” Tae pethclogic report warrants a diagnosis of coagenital 
pulmonary cyst. а. Anteroposterior view; 4, lateral view. (This case has been previously reported by Dr. 


Harrington.) 


The Clinic because of a cough and hemorrhagic 
sputum of two weeks’ duration. A similar epi- 
ode had occurred fifteen years before. On 


roentgen examination a definite deficiency of 


normal pulmonary structures in the upper three- 
fourths of the right lung was noted (Fig. 4). 
Instead there were fine curvilinear shadews 
characteristic o* a multilocular cyst. The right 
apical region was completely transradiant. 
The mediastinal organs were not displaced. On 
the basis of these signs the roentgenologic 
diagnosis was congenital cystic disease of rhe 
lung. Bronchoscopy revealed an anomalous 
openwz of the bronchus from the right middle 
fe. The consulting clinician concurred in the 
diagnosis of polycystic pulmonary disease. 

ә 


ROENTGENOLOGIC FEATURES 


From all the material at hand it is evi- 
dent that, the roentgenologic manifesta- 
tions of congenital pulmonary cysts апа 
the facility with which these cysts can be 
diagnosed vary according to their content, 


. Size, number and situation, and the pres- 
е 


LAS 


7 


erce o- absence of complications ст con- 
curren - disease. 

Cysts completely filled with fiui and 
w thout any inflammatory zone about 
them cast round or ovoid, unitorm]r dense, 
sharply circumscribed shadows which are 
essy to discern but not confidently distin- 
zxisha»le from those of many other pul- 
meornar. lesions. Usually the flu c-&led 
cyst is single, relatively large, amd re- 
sembles a benign neoplasm, prim-rv or 
metastatic new growth, hydatid cyst, 
dermoid cyst, or aneurysm. Some o these 
cencit-oms often have characteristic marks 
of ider tification, but after all роѕ ые ex- 
clusiors have e been, made, the exzmirer 
usually m obliged to content h:mseH with 
-be nonspecific diagnosis of tumor of the 
lung (sig. 5, а and $). An infected fluid- 
nled cyst enveloped by an irregular zone 
of reactive inflammation will almest in- 
evitaby be mistaken for an abscess or 


pmeumonic consolidation. 
e 


X 
24 
e 
bd NON Я TE" 
Cysts containing both air and fluid in 
varying proportions are depicted so strik- 
ingly that they are not likelə to be over- 
locked (Fig. 6, a and 4). Thè dense shadow 
of fluid, with its level upper surface sur- 
mounted by a transradiant hemispherical 
bubble oW, air, is athognomonie of a 
cavity con Nama these elements; but ab- 
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phenomena. Tuberculous cavities are ae 
most invariably accompanied ‘by tubercwu- 
losis elsewhere in the lung; statistics indg- 
cate that not more than § per cent О 
congenital cysts are associatéd with tuber- 
culosis. Echinococcal cystsáre rare in this 
country, and dermoid Cysts are likely to 
exhibit their well-known identifying cri- 


? 


Fic. 6. a. Roentgenogram showing large cyst partially filled with fluid corresponding in situation to an azygos 
lobe. The patient was a woman aged thirty-seven. 4, a year and a half later the cyst was completely filled 
with fluid. А roentgengdiagnosis of a cystic azygos lobe was made at this time. A large cystic mass contain- 
ing about 750 c.c. of pus was removed and a bronchial fistula communicating with the cyst was closed. 


/ 2 


On pathologic examination of the specimen, the wall of the cyst was founc to be lined with epithelium 
and contained all types of pulmonary tissue. Complete absence of pigment was also noted. (This case has 


been previously reported by Dr. Harrington.) 


scess, tuberculous gavitation, and draining 
hydatid cysts would have to be considered 
in the differential diagnosis. If the cavity 
is single, large, and has a sharply rri 
wall that is thin or not unduly thick, 1 
probably represents a congenital cyst, al- 
though & draining echihococcal cyst would 
not definitely be excluded. If the c cavity Is 
surrounded by a dense, irregular shadow 
indicative of an inflammatory zone, ab- 
scess will rightly have diagnostic prefer- 
ence; although this тау be in error, for an 

- infected cyst may give rise to similar 

е 


. 
teria. Multiple aggregated сузїз of moder- 
ate size, with thin ring-like walls and small 
amounts of fluid, present a picture tItmt 1 is 
virtually pathognomonic. 

Large cysts containing only air, which 
are most often single or not exceeding two 
or three in number, can usually be identi- e 
fied with a high degree of confidence (Figs. 

‚х, 9, а and 4, and то, а and 7), The bril- 
liandy transradiant area is devoid of nor- 
mal pulmonary markings, and that portion 
of the wall of the cvst in contact with the 
unaffected part of the lung appears аза , 


\ 
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reghlariy -urved line (Fig. 8). Often such 
cysts atea 1 large part or all of the lung 


JJ. may oroject across the mediastinum 
to the apposite lung (Fig. 9, 2). As the 
outerewallgof the cyst is likely to be in 
contact weh thoracic wall and is thus 
indistimzurhable, Nhe condition is often 
mistaken for pneumothorax (Figs. 9, a and 
10, а). In. pneumothorax, however, the 
transradiaat region is bordered by the 
mme shadow of compressed lung whereas 
a cyst rather seldom causes such compres- 
sion. Fartaer, in doubtful instances the 
outer wall of a cvst can be demonstrated 
by Wilsons procedure of inducing slight 
pneumotharax (Figs. 9, й аћа то, 4). Scott 
and Waltz quote Clairmont to the effect 
that an -nte-lobar line may be seen crossing 
a cyst, out not in pneumothorax. 
Митре grouped, air-filled cysts аге 
not uncom non. In typical instances te 
affected region is abnormally clear, normal 
pulmonzry and vascular markings are 


"а 
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Fic. 7. Large congenital pulmonary cysts filled wita 
air. One eystextends from the level of the seventa 
to the eleventh rib posteriorly on the right. There 
is also a cys- in the left lung at the level of thz 
second te the fifth rib anteriorly. (This case has 


* been previotsly reported by Dr. Wood.) 
е е 
е p pF * 
- 
е . 
e. 
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Fic. & Shaoxing some displacement of the тт=сзез 
and melizstinal structures to the left. Кеете cas 
gams made after injection of iodized рогту seed 
cal dis@osed direct bronchial connectien. 2 age 
ngen te pulmonary cyst involves the upp= рот 
ton of the right lung and extends acres Һе 
mediasdram at the level of tke eghth тїс pos- 
terierly. The wall of the cyst can be seer = ? te 
second n'erspace, anteriorly, as a fire curva lias. 
The patient, a man aged forty-three, eem red 
c^ cough and dyspnea with moderate expec orz- 
tien far several years. A review of the roenzaezo- 
gms maken eleven years previously reveals: thet 
c-«tc слапце was presengat that time. (Та сазе 
h= beca previously reported by Dr. Wood 


eFeced, aad the walls of the cyst are de- 
picæd æ delicate, complete or incom =т= 
rings (Figs. 1 and 1%), or as a com»l-x 
netsark of shadows resembling co» эз 
(Fig. 3) Multiple, relatively small, im- 
fil ed cysts tightly compacted together а є 
of- pelyhedral and the appearance г>- 
sembles that Qf a honeycomb (Fig. 1. 
Multiple air-filled cysts ойтеп» rez сїзє 
dist netion from emphysema, diaphrag- 


mate hernia, and bronchiectasis. Суз am, 


frequently mistaken for emphysema ve- 
cause the latter is also сһагастег дег by 
‘ncreased wansradiancy of tne lungs zad, 
ng extreme forms of the affection, by 





-- 
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Fic. 9. а. Taken in 1924 following thoracotomy. The outline of the wall of the cyst, which hÆ bee 
collapsed as a result of induced pneumothorax, is evident on the right; й 
large cyst filled with air fills the entire rig 


into the upper portion of the left sid 


n partially 
, appearance ten years later: a 
ht sice of the thorax and extends across the mediastinum and 
e of the thorex. (This case has been previously reported by Dr. Wood.) 





Fic. 10. а. This case was reported in 1927 as a case of ol 
~- referred the patient to The Clinic in 1926. 
lobe of the,left lung gives the 


structive emphysema by Col. J. A. Wilson who 
Thetomplete lack of pulmonary structure in the entire upper, © 
app@rance of pneumothorax except «hat there is no ev 


lung at the hilus; 4, after induced pneumothorax following Wilson's technique. The thin wall of th&cy ° 
e can be clearly seen at the level of the first 


cyst filled with air was made. 


idence of compressed 


and second ribs anteriorly. A diagnosis of congenital pulmonary 
* 
e 


i 
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* ‘ 
emphysem: tous blebs or bullae which cast 
н ДЕТ. À 
ring-like statdows. However, emphysema- 


-5 ble»s апа bullae occur on the surface 


—À hear-, 


* 


the lung, whereas жоны cysts occur 





ring-like shadows оша be easily үө 
апа ргорегу interpreted. Generalized em- 
physema, «ith its depression of the dia- 

phragm on both sides and vertical position 


should scarcely be a source 
of error ir diagnosis; but the localized. 
compensatery, and obstructive forms of 
emphysemz may more easily be con- 
founded wi h cystic disease. However, even 
in these farms the peripheral broncho- 
vascular markings are likely to be exag- 
gerated instead of being minimized or 
effaced as i- cystic disease. Further, in ob- 
structive? amphysema, the cause of ob- 
struction, whether foreign body or tumor. 
may be ev Hent. 

Hernia əf the stomach and bowel 
through the "diaphragm may be a deceptive 
simulant c? pulmonary cysts, and vice 
versa. In thoracic roentgenograms alone, 
perhaps th= most distinctive criterion is 
the shadow of the diaphragmatic arch, 
which is broken, deformed, or untraceable 


e Р : : à 
in hernia, and normal in cystic disease; 


examination with an opaque meal, how- 
ever, will "urnish a safer basis for judg- 
ment. 


Most pe-plexing among simulants о? 


congenital pulmonary cysts, whatever the 
content of the latter may be, is acquired 
bronchiectzsis, especially when the dilata- 
tions or cysts are multiple, small, anc 
grouped. ^ though bronchiectasis usually 
affeét lowe bronchi, the sacculations are 


- ~ . 
usually sur-ounded by dense fibrous tissue, 


the shadow of which is evident, and the 
bronchovaseular markings are accentu- 
ated; these are not always convincing dif- 
ferentia! marks. As acquired bronchiectasis 
and corggmital cysts are both essentially 
dilatations of bronchi, and as absolute dis- 
tinction cam be made only by histologic 
examination, it is inevitable that each will 
occasionall. be mistaken by the roentgen- 
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olegist for the other. As асди теа b*on- 
cwectasis is by far the more com ren 
disease, it should be favored proportion 
ately in €jaggesis. 

Absence of mediastinal displac2men and 





the sinchanging appearance of -he reeat- 
genologic picture at successiveges и-и ва- 
tons, even after long interval are rather 
common characteristics of congenital 


cysts and thus assist in their recognrmen. 


Multiple air-illed pulmonary eyss t t^e 





Pic. 11. 
right base. The outline ef one cyst shows = tne 
level of the tenth rib on the right es a rir т- іже 


shadow, and another can be seen be-ween ad 
rhe heart. A small cyst is preser t at tac seme level 
en the lest. 


Bet these factors аге not altogether c#1- 
stent, for an enormous cyst may d:s-lice 
the hear: and great vessels tewarc -he 
opposite side (Figs. 7 and о), or ad aeieas 
resulting from secondary infkimm ate-y 
processes may, draw the mediastinal о 51715 
toward the affected side (Fig. 1)» cases of 
cystic disease have been reported in which 
the cysts progressively increased їп see 
(Ке. 9). 

All the foregoing consideratiots qf diag- 
rosis and differentiation appl? ра 
lagly to cysts without comphcatio-s s Jr 


-ісп- 





` 


ә 
o 


ass@ciation with dther disease. When the 
cysts are complicated by pneumothorax 


fr 


empyema, 
or 


om rupture of a cyst, or by dydrothorax, 
the pneumoniae, tuberculosis, 
апу of the various diseases that тау 


attack the lung, exact diagnosis is almost 


impossib 


m 


Ji th 






Statistics indicate that not 
ег centof cysts are associated 
tuberd osis, and notwithstanding 


ore than 


the number of complications and associa- 
ated diseases that may occur ther are more 
often absent than present. 


T. 


iP) 


e 


n 


2o 


In a large proportion of cases the roent- 
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f » П 
genologist can identify congenital cysts, 
especially the larger air-cont&ining cysts, 
and in most of the others he should contri 


ute 


clinical facts will lead to 
That cooperation with t 
quisite in all cases sc 


in correlation with t 


ds ы 
inician is Ye- 


needs to be 


data which 






cely 


emphasized. Until ten years ago the roent- 
genologist undoubtedly failed to recognize 


has become so keenly conscious of t 


many congenital cysts, but now hat he m 
Ac - r " a . 
. aj 


he 


must resist the unavoidable tendency 


to mistake other lesions for them. 
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N FORMER publications by Neuhof, 

Murphy? and one of us,’ a preliminary 
report presented the findings in broncho- 
graphic studies 1n 65 tuberculous patier ts. 
Since then ehe work has been extendec 
both quantitatively and to include con- 
firmatory studies of post-mortem broncho- 
grams followed in many insttinces by care- 
ful analyses at autopsy. In this paper we 
wish to emphasize again the value of bron- 
chography in the light of our experience 

. with 180 patients in whom a total of 20c 
injections of lipiodol was made. 

This study is an outgrowth of observa- 
tions of frequent discrepancies found be- 
tween autopsy revelations and the concep- 
tion of the existing pathologic process as 
interpreted from roentgen shadows. The 
necessity for pneumograms became still 
тоге evident when collapse therapy came 
up for consideration in any patient: (1) 
presenting disputed evidence of cavitation, 

2) a mucopurulent expectoration nega- 
tive for tubercle bacilli persisting after a 
supposed effective cellapse. In other words, 
the purpose of this investigation has been 
to solve practical problems by attempting 
to dissociate roentgen shadows seen in 
pulmonary tuberculosis. 

It is interesting [© note that the recent 
literature amply reflects the justification for 
supplemental bronchograms. Thus, Sicard 
and Forestier, in speaking of the indica- 
tions for lipiodol studies, said (referring to 
lipiodol) “without it, most radiographs are 
a meaningless jumble of shadows, blotches 
and clouds." And very recently Shapiro 

d Jaches? have written: 


"here is probably no aspect of the disease of 


the lung upon which bronchography has not 


* From the Hudson County Tuberculosis Hospita! and Sanator'um, Secauces, N 
the Section of Roentgenology, College of Physicians, Philadelghia, May 2, 1935. 
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e 
thrown considerable light in recent years. In 
tuberculosis, lung abscess, bronchiectasis, be- 
nign and malignant tumor and in obscure diet 
eases of the lung, the application of broncho- 
graphic method has greatly clarified our con- 
ception of the disease process present, often 
proving our principa! means of establishing an 
accurate diagnosis. 


E 


As the work progressed, it was felt 
advisable to check the interpretations of 
the bronchograms 1л the living with similar 
studies after death. Since the beginning of 
1934, therefore, a plain rgentgenogram e 
followed immediately by a film after the 
injection of barium sulphate into the tra- 
chea was taken of every patiént who had 
died. In about 25 per cent of the deaths 
autopsies were obtained which offered 
opportunity for careful dissection of the 
bronchi and investigation of the pulmonary 
parenchyma and pleura. The post- mortem 
roentgenograms were at first taken with 
the lungs removed from the chest cavity, 
but it was soon found that better correlative 
information could be obtained by taking 
films with the lungs intact (Figs 1, 
4 and 5) 

The type of case in which the broncho- 
graphic method is essential will be consid 
ered below. At this point it becomes neces- 
sary to point out the general contraindica- 
tions which, if held in mind, will obtiate 
the unpleasant complications stressed iid 
the literature heretofore. The most impor- 
tant of these is that the use of lipiodol (or 
for that matter any contrast medium) is ~e 
prohibitive in the exudative lesions. Appar- 
ently, as shown by Amberson and Riggins,’ 
this holds true nor only in tuberculosis 
but also in the acute stage of non-tubercu- 
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Vor. 36, N 1  Bronchography as an Aid in 
lous disease of the lungs. These workers 


have described complicating bronchopneu- 


* тота about the lipiodol shadows, dissemi- 


nation c- 


the 


the inflammatory process into 
posite lung and aggravation 
atory lesion following tke 
use ef l3iodol 1fsome of their cases. А 
careful sudy of the cases cited leaves ore 








е. , : 
Fic. 1. Lett lung field obscured by a homogereoas 
demsity *hica is interrupted by several small high 


light sk=dows situated in the first interspace, 
heart de=ected to the right and right lung diffuse y 
infiltrated. 


with the impression that, allowing for 
technica errors to be discussed later, the 
.paramorat cause for the accidents appears 
to be the use of lipiodol in exudative tuber- 
culous lesions, in the acute stage of lurg 
abseess and in the acute bronchopnea- 


*monias which complicate bronchiectass. 


The uncerstanding of the mechanism by 
*which ag zravation of an existing exudative 
process xcurs is not clear, for apparent y 
itis not r- the nature of a lipoid pneumoma 
since, as has been shown by Pinkertor ,? 
the simpe reutral vegetable ‘oils, of which 
iodized -oppy-seed oil is one, produce no 
reaction n the alveoli of animals. It seems 

therefore, that the changes noted in the 
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Fac. 2. Same patient as in Figure 1, imrsdetely 
after death, whose lungs have been rese i wom 
thoracic cage and bronchi injected 4 a Балит 
sulphate. Note large empyema saz anc Dllapsed 
left lung in which the bronchi are d1- ~. Large 

cav ty in apex not penetrated by th= = aur be- 
cause of stenosis of apical эгаасЁ c а ээег lobe 
bronchus. 


parenchyma about an acute tube-cuous 
or acute non-tuberculous precess ат > cu? to 
foreign body reaction on an infir—masory 


soil. 





Fis. 3. Lower left of right lung fielc amc Ё iph-agm 


upper has rep ated 
soft 


obl. terated by dense opacity; 
by two huge cavities. Bronchopneur nm, 
. confluent infiltrate in left mid-lunz ræ. 


of 
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which so often finds its way igto the intes- 
tines whenever the supraglottic nfethod' is, в 
employed. It is obvious too, that, unless 

the contrast medium is intgoduced under 
roentgenoscopic  cbservatj exci ve 
amounts may be used, ting in Aoo M 
and dissemination to parts of the lung not 
desired in the study. We are impressed with 

to the fact that flooding, particularly to 
healthy parts of the lung, may have been. *' 
responsible for the complications cited in ° 
some of the cases of Amberson and Riggins. 

It seems, therefore, that the accidents re- 
ferred to above cam be avoided by strict ^ч 
attention to gelection of cases and by 
proper technique. In fact we find confirma- 
tion of this statemeat in the paper by Àm- 
berson and Riggims wherein they say: 
“Since our selection of cases andetechnical 
procedures have been modified on the basis 
of this knowledge (referring «o the knowl- * 
edge gained from -he cases that showed 
complications) we have had пр more acci- 
dents of this kind." 






Fic. 4. Same patient as in Figure 3, immediately 
after death. Barium is seen to fill the large cavi- 
ties in the right lung and the widely dilated saccu- 


lated radicles of the middle and lower lobe bronchi. Further proof of the importance of 
1 


Lower lobe partly collapsed by encapsulated avoiding the introduction of lipiodol 1 
empyema. Left mid-lung region shows sacculated 
bronchiectasis and a filled cavity in the inner and 
“mid zones at the level of the second interspace. 
(Proved at autopsy.) 


Another factor in the production of 
complications seems to be due to the 
method of injectior*of the lipoidol. In our 
clinic the transnasal, intratracheal route 
described by Murphy? is used. In the past 
year, the procedure has been modified by 
spraying with 2 per,cent butyn the first 
part of the tracheæ through a special can- 
nula devised by one of us (Pagliughi). By 
this means all coughing is avoided during 
the instillation of the oil under roentgeno- 
scopic visualization. We surmise that in- 
troduction of the oil in this*way plays the 





. . ~ E 
most important róle in the prevention of 
its migration into the gastrointestinal 
A fract and of the use of excessive amounts. 
Ve believe that most of the cases ofiodism no à ,. А : А 
All Eo er Р lė f Fic. =. Cross section of lung of a patient who pre- 
to owls 1piodo injection result from the sented a far-advanced bilateral fibrocavernous tu- 
rapid absorption and digestion of the oi] berculosis. Note bronchiectasis about cavity. 
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exudazve lesions lies in the fact that, in 
ous serias of*180 cases, we have not met 
with a single instance of aggravation of a 
previously existing process or of dissemi- 
nation pean Aarts of the lung as shown 

bygsermal meffeagnograms during a period 
— months ® two years following 
bronchogrzphic studies. 
is further corroborated by Mandelbaum* 
who writes: “I, myself, have broncho- 
escoped and injected over go tuberculous 
patiens, having given in all 250 injections 
without ату serious sequela. This was due 
to the fact that my cases were carefully 
selectec as were yours." 

We must not lose sight, fowever, of the 
fact that, vith all precautions, опе is occa- 


This observation 


sionally confronted with after effects of 


lipiodol in ection which apparently are 
unavoidal-. In our own experience these 
кы themselves into two groups: 

1) Febri ity, of slight degree, but which 
subsided w chin forty-eight to seventy-two 
hours was met with in 4 patients, 3 of 
whom were more or less debilitated. It is 
believec that the exertion was responsible 
for the sligat fever. 

(2) Allergic phenomena. Macular erup- 
tion of gereralized distribution occurred 
if. one patient, swelling about the face and 
eyes in twc, and swelling about the face 
and eyes eccompanied by bloody urine 
for forty-eizht hours in another. In this 
last case a restudy of the chart revealec 
urinary and blood findings indicating a 
chronic nephritis which was overlooked. 
Every one of these patients responded 
favorab y te adrenalin. 

We are авуаге that other complications 
havesbeen mentioned in the literature, bur 
their connection with lipiodol injection is 
vague and their occurrence unconfirmed 
ЬУ those ezperienced in bronchography. 


v In summing up it may be stated that, after 


all is said, oae must weigh the possible and 
probable complications, as one weighs the 
accidents that may follow any other test, 
against the advantages derived from the 
test. This is well illustrated by Amberson 
and Rigzins when they say: "In spite of 
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chese cisadvantages and dangers, tms Pro- 
cedure is still to be regarded as an mvalu- 
able акі for tbe diagnosis of var ovs chest 
cendicons. By*attempting as we have 
done, -learly to visualize the causes and 
che wechanisms of possible accede cs we 
cen with asgurance of great suc adopt 
means to avoid these.” То tif we may 
add, ат, in our opinion, brenchoerz ph y, 
5 just zs essential in dissociating che roent- 
seen shadows caused by broncko-rleuro- 
pulmor ary changes in those cases of рш ms- 
azry  uberculosis in whiche the plain 
roentgenogram fails to reveal a clear px- 
ture of the pathologic process tha- 5 so 
rccessarv for proper therapeutic mama- 
mento the patient. 

The mdications for bronchographic 
sudes in pulmonary tuberculosis та: у best 
һе appreciated by considering spec fic 
cases representative of groups of park obse 
Ganges m which the plain roentgerm gram 
lezves ene in doubt as to the true nature 


* the -hange. 


BRONCHIECTASIS IN INFILTRATIVE 
LESIONS 


Case . J.H., No. 8518, male, negro, єзбек 
the hesrital i in Мау, 1932, complainmg -f pre- 
daetive cough and shortness of breat>. His 
iEress dated back tc some five mon: hs before 
aimissicn when he began to feel short of Breath 
aad developed a cough which сова: ес. А 
nsontk 1 сег he had visitef a tuberculosi- c amic 
were ke had been advised to enter a hespi zl 
fer pneu nothorax treatment. On adm a to 
the sana-orium physical and roentgeacgm phic 
examiaa ion revealed a mixed, procuctwe 
caverrovs infiltrate conffhec to the risht upper 
lc = of © pneumothcrax pocket ovedyjaz the 
lowe: koe. The sputum was posriv- We 
dəčdel to maintain the pneumothoras bar 
this testment was abandoned in Јаз агу, 
1633 Ar this time the patient was amby= (fft, 
feeing м П except for a slight cough prac. сее 
ОЁ 50 ce. of mucopurulent sputum Чайу in 
wach 1otubercle bacilli could he feurzl. Frare 
6 -Iustra-es a productive infiltrate in the rix 
upper lose in which there may be discern 
many small areas of high light anc ae sa 
preumo- acrax over the lower lobe. The wis 
no gon-'ir cing evidence of cavitation and i wis 
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Fic. 6. Case 1. Productive, stringy infiltrate right 
upper lobe embracing several varieus sized oval 
f rarefied densities and pneumothorax pocket over 
lower lobe; бо с.с. mucopurulent sputum daily, 
Ё negative for tubercle bacilli. 


believed that the high light regions were of 
bronchiectatic nature and probably the source 
of the mucopurulent sputum. The broncho- 
gram (Fig. 7) reveals clearly a saccular bron- 
chiectasis of the right upper lobe. The patient 
has continued to do well and is working. 


It is evident that we are dealing with a 
patient in whom there is bronchial widen- 
ing in a portion of the lung where pre- 
viously was present an active tuberculous 
process. The bronchogram not only makes 
clear the residual pathology bur adequately 
accounts for the symptoms. Cylindrical to 
saccular bronchiectasis in productive or 
fibroid tuberculoüis infiltrations is present 
in about 45 per cent of the cases in which 
bronchographic studies are made. А correct 
interpretation of the stringy densities 
Wick embrace multiple areas of high light 
as seen in the plain foentgenogram of the 
above case is very important, for it does 
away with unnecessary residence in the 
sanatorium, or surgical collapse. 

On the other hand, there are instances 
where, after months or years of rest treat- 
ment, a patient is left with a produqtive 
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h 
infiltrate so arranzed as to include numer- 
ous areas of lesser density* and, an acea- * 
sional bacilary sputum. These areas of & 


lesser density have been variously inter- 
preted to signi-y multfple, zeavitation, 
bronchiectasis, or inclusigneof normalqQung 
tissue. The latter (fféaning is especially 
apt to be given when the sputum fails to 
reveal tubercle bacilli. From a purely 
academic point of view, dissociation of 
these probabilities may be interesting but 
not essential. It becomes very necessary, 
however, to resolve these shadows with a 
greater degree of accuracy than can be 
done from a plain roentgenogram when 
intelligent fufthe- management of the case 
is considered. The following case is illustra- 
tive: 

Case п. M. M., No. 83:2, whitefemale, aged 
seventeen, was admitted October, with 
all the classical symptoms of giberculosis, posie 
tive sputum and physical and roentgen findings 
of a bilateral mixec infiltrative cavernous lesion 
more extensive in ће left lung? Pneumothorax 
was attempted or the left side but no free 
pleural space coulc be found. She remained on 
hvgienic-oed rest treatment until 


1931, 


routine 
December, 


1932, aad then was allowed gradual 





Fic. 7. Case 1. After lipiodol injection. Radicles of 
upper lobe broncaus show sacculated dilatations, 
and thus account for the sputum. 
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exercise. In March, 1933, she was ambulatcry, 
sputum was positive and the roentgenogram 
showed a remarkable partial resorption of the 
infiltrase in the right upper lobe leaving resid- 
ual strngy op&ities; the left lung showed 
further evicence of reduction of volume from 
shat need on adn#ssjon and a productive in- 
filtrate embracing many areas of high light as 
seen in Figure &. The,question of surgical col- 
lapse ot the left lung arose but the extensive- 
ness of the -ib resection could not be agreed 
«pon because one could not be certain of the 
significance of the numerous rarefied shadows 
seen on the plain film. The bronchogram (Fig. 
9) defimtely demonstrated multilocular cavi- 
tation znd -hus the surgeon gained a clearer 
concept on с? the type and extensiveness of the 
surgical procedure indicated. 


BRO™CHEECTASIS IN FIBROCAVERNOUS 
. LESIONS 


„a Bronchia dilatation of some degree is 
almost a universal finding in the fibro- 
caverncus trpe of tuberculosis. Since these 
lesions are practically always attacked by 
some form cf collapse therapy it is essential 
that one give a more or less correct inter- 





Fic. 8. Cose к. Left diaphragm slightly elevate. 
and mexiaftaal structures deviated to the same 
side. Let luag presents a fibrous infiltrate so ar- 
ranged as te include numerous oval high light 
areas which may be variously interpreted. Stringy 
opacities right apex. 
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Ек. э. Case п. Bronchogram of same paties dow- 
i multiple cavities as demonstrated by спе nu- 
resous ipiodol levels. 


pre-ation of the roentgen densities Еже 
surgical collapse is induced, for, г this 
interpretation is faulty, one may either do 
too much resulting in an ‘ncrease m he 
rsk and in the sacrifice of cemparacively 
hea thy ung tissue, or one may use acces- 
sory surgical procedures unnecessary. It 
can readily be seen where the forme: -en- 
tention may be true by studying the plain 
atd bronchographic films illustratel by 
Iaguses то and 11 respectively. In the for- 
mer are seen 3 large cavities ocupying the 
ucper half of the right lung feld and 
nam erous small high light агегѕ whi-3 can 
be taken to be small multiple cavitizs. If 
this meaning is taken for granted ала 
оъ -eracton of all rarefec shadows be 
sc echt, extensive surgety becemes reces- 
sery. Ат -imes even wide rib resectior tals 
tc obürerate these small high light shai ows 
amc опе must resort to revision of te dd 
tForaceplasty and attempt compressa ' 
pecking. if producteve cough rematrs aad 
ак znatomically effective collapse & tae D 
cmtarion for success. The bronche: 
he wevrer shows the small rarefied densiti 
within tae large cavity to be due to bro 
chic! d latations the obliterztion of hich 
is mor essential unless positive ера crm 
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Case ш. A. S, No. 9237, white female, 
aged twenty-one, admitted Dtcember, 1972, * 
with fever, cough productive of positive 
sputum, and physical and roentgen findings of 
a fibrocavernous process off the right lung 
(Fig. r2). Pneumcthorax was immediately 
established and became €frective February, 
1934, when the sputum failed to reveal tubercle 
bacilli, the temperatureeand pulse were within 
normal limits and the cough had ceased, al- 
though a daily quantity of 15 с.с. of mucoid 
sputum still remained. It wil! be seen in Figure 
13 that there is a partial collapse of the right 
lung which is held out by stringy adhesions 
radiating to the chest wall in the first and 





Fic. 10. Mediastinal structures deviated to the 

right, and within right lung are seen three large 

$ cavities. In the lowest cavity can be made out 

numerous small ring shadows. Left upper lobe 
discretely infiltrated with dense mottlings. 


persists after all cavity bearing areas have 
been effectively collapsed. 

In the same manner the second proba- 
bility, namely, the use of unnecessary 
açcessory surgery is illustrated in the fol- 
lowing case: 





Fic. 12. Case 11. Fibrocavernous lesion in upper 
half of right lung field and deviation of mediastinal 
structures to the affected side. 


second interspaces, and within the partly ql- 
lapsed upper lobe are many small high light 
regions. It was contended by some that these 
represent residual cavities and further «оПарѕе 
should be established by cauterization of the 4 
adhesions. In view of a persistently negative 
sputum and for the sake of the well being of ehe 
patient, pneumonolysis was objected to by 





some and a bronchogram was suggested which * 
4 proved the rarefiec shadows го be due to widen- 
Р ing of the radicles of the uppers and middle 
Fic. 11. Bronchogram of same patient shown in lobe bronchi (Fig. 14). This patient has con- 
Figere то demonstrating sacculated bronchiectasis tinued to do well under pneumothorax treat- 
of radicles of right upper lobe bronchus. ment. 
- . 
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DIFFERENTIATION BETWEEN PLEURAL 
Ve anè PARENCHYMAL DENSITIES 


It is known that pleural thickening may 
either obseure the lung field entirely or 
cast bizarr- shadows which so confuse the 
picture as +o make impossible a conclusion 
as to tie oatbology present. This 15 stil 
more true when airein the pleural cavity 
is encounte-ed. In such instances bronchog- 
raphy becomes absolutely requisite. A 
боой example is seen in the following: 


Case iv. M. L., No. 9929, white female, 
admitted Fesruary, 1935, after having residec 


- à А 


log 1a. Саве mi. Bronchogram 0? same pati —t re- 
v-almnz tabular and saccular bronchieecasi- ст col 
lacsed apper and middle lobes. 









T 


реас ng anear shadows. The pneume Ecc re- 
fills were abandoned for six weeks aad = this 
\ tim: ir was noted that some re-expar sior сї the 








Fic. 13. Case mi. After effective pneumothorax. 
Note sting adhesions radiating into first and 
second mter paces and partly holding out right 
wpper lo эзе, wathir which are numerous small high 
light reg ons. 


in anoehe- saaatorium for two years. She was 
well prese-vec, afebrile, ambulatory, complain- 
ing of producive cough. The only significant 
faet in he past history was the presence of a 
eft-sided pyo»neumothorax and expectoration *' 2 
“of pus several months prior to admission. The 
sputum centa ned tubercle bacilli. The roent- 
genogram (lee. 15) showed a bilateral partial 
neffective preumothorax and a markedly 





“ic. 15. Case ту. Left diaphragm and outer th ri cf 
lu ne fek obscured by diffuse dens ty. Laag zhao 
como-tey collapsed by pneumothocx and . 
sri ceasities are seen crossing the pn- rac- 


-hickened plevra on the left side where, in addi- thoas cavity. Partial ineffective pneumise-c-a« 
zion, the picture was confused by peculiar ap- connec te right upper lobe. : 
е . 
* . 
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Fic. 16. Case ту. Bronchogram showing lipiocol 
coating the visceral and parietal layers of the 
pleura which are represented by dense lines cross- 
ing each other just before the bottom of the sinus 
is reached. Note also slight tubular dilatation of 
the apical branch of the upper lobe bronchus. 


right lung had taken place but none of the left 
lung. The cause for lack of re-inflation of the 
left lung was not clear although it was believed 
to be due to a constant inflow о? air into the 
pleural sac. In other words, a bronchopleural 
fistula was suspected although no shiftmg 





Fic. 17. Case ту. Bronchogram, ateral view. 
. e 
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fluid level could be ascertained by roentgenos- 
copy, nor did the patient expectorate pus At 
this time. Under ordinary circumstances we 
inject into the plewral space either gentian 
violet or methylene blue to convince ourselves 
of the presence of a bronchopleural connection. 
In this case, however, we wished to dissociate 
the various densities and to gain some idea of 
the bronchopulmonzry thanges. The broncho- 
gram (Figs. 16 and 17) clearly delineates the 
lung substance and shows, contrary to expecta- 
tions, surprisingly little bronchial dilatation® 
Furthermore, by this means not only is the 
impression of the presence of a bronchopleural 
fistula confirmed, but, in addition, a dissocia- 
tion of the various densities is obtained and 
the empyema Sinus nicely demonstrated. 


DISSOCIATION OF ENCAPSULATED 
PNEUMOTHORACES FROM 
PULMONARY CAVITIES 


In a previous article’ ene of us ha 
alluded to the importance of differentiating 
ring shadows produced by, encapsulated 
pneumothoraces, thin-walled cavities with- 
in which there are lung markings of the 
same density as those surrounding the 
ring and emphysematous blebs. We wish 
to stress this importance by presenting the 
following case: ‘ 


Case v. H. M., No. 8783, white female, aged 
thirty-nine, admitted April, 1933, complaining 
of loss of weight and strength, and productive 
cough. Examination revealed a fibrocavernous 
process in the right upper lobe with retraction 
of the trachea and upper mediastinal structyres 
to the affected side. As seen in Figure 18, the 
roentgenogram also showed a peculiar linear 
density which merged at the base with what 
appeared to be a straight fluid level. The 
sputum was positive. Pneumothorax wa’ estab- 
lished and resulted in a marked reduction*in 
cough and expectoration and a negative sputum 
by December of the same year. Figure 19 rep- 


resents the roentgenogram taken at this time . 


and, while it shows an effective collapse of the 
upper lobe cavity, it also reveals a large tubular 
rarefied shadow which aroused discussion. Is 
it a cavity or an encapsulated pneumothorax? 
Shall the lung be further collapsed or shall we 
assume that the compression is effective? The 
bronchogram (Fig. 20) answers these questions 
` 


мч, 
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by convineng one that the large rarefied 
shadow wasa chvity as evidenced by the lipio- 
dol leve within it and furthermore brought to 
light unsusp=cted superimposed bronchiectasis 
of the lcwer lobe. Interestingly enough, a posi- 
tive spu um was again obtained later on as the 
pneumo:nor x was increased. Final oblitera- 
tion of the cav.ty was achieved by supple- 
mentary phr=nicectomy. 

A stil mere striking example is that or 
ghe follewirz case: 


Case тт. C. K., No. 8778, white male, aged 
twenty-two, sho was admitted from another 





Fre. 9. Case v. After artificial preumotaora= зас 
besa iriviated. Note that the lung isssusperced to 
the apical pleura by adhesions and preser ts a =b1- 
aw -areted shadow which might be taken f-e1- 
capsulz ted pneumothorax. 


expard. The question arose, however, == 
whether there was only one cavity sen # Fe 
first mterspace or many as indicated be te 





Fic. 18. Case v. Mediastinal structures drawn to 
the right side and the right lung shows a fibro- 
cavernous press in the upper lobe. A peculiar 
linear dersity 15 seen coursing the lung field from 
clavicle te nirth posterior rib where it joins with 
what appears © bea straight fluid level. The base 
of the lurz am the diaphragm are obscured by a 
homogeneous pac ty. 


hospital where 3e had received pneumothorax 
fer fifteen moths. He was well nourished, 
a-ebrile, апі tubercle bacilli were found in the 
„ Sputum. Tae reentgenogram (Fig. 21) showed 
a hydropneumethorax on the right side with 
the collapse coafined to the lower and middle 
lcbes and 2 Mederate-sized cavity below the = Í m 
clavicle in the v aaffected upper lobe. At surgi- 





Frc. 25. Case v. Bronchogram reveals а Прже] 


cel conference ж was decided that the cavity level withr the tubular density, thus ror = 
was to be a-taczed by thoracoplasty while the cavity. In addition is seen marked tubular : nd &- Р 
emainder с? the lug would be allowed to re- сиёш oroachiectasis not suspected ir the ріп =a. . 
—— e ° » 
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Fic. 21. Case vi. Roentgenogram shows a hydro- 


pneumothorax on the right. The right upper half 


of the lung field is not collapsed because of an 
obliterative pleurisy. Within the uncollapsed por- 
tion of the lung there are numerous very small 
rarefied areas in the first interspace. 
numerous high light shadows about it. The 
bronchogram (Fig. 22) not only proved the 
nature of the numerous rarefied densities about 





Vic. 22. Case vi. Bronchogram outlines a large an- 
nular shadow within which is a lipiodol level situ- 
ated in the second interspace immediately beaeath 
the pleura. While cavitation was thought to be 
prefent in the plain film in the first interspace 
none was suspected in location outlined by the 
lipiodol. . 
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the cavity but revealed unsuspected cavity in 
the second interspace. Asa resuft of this findigg 
the operation was replanned to include more 
extensive surgery. 
> L] 
FOLLOWING THORACOPLASTY 


It is an accepted ‘observation that in- 
flammatory changes 1 in the pleura and col- 
lapse of the lung which follow thoraco- 
plasty may produce roentgen densities 
over the operative field which either mask 
the pulmonary markings or make their 
differentiation from shadows cast by extra- 
pulmonary structures impossible. Tubular 
to oval shaped rarefied areas may be en- 
countered in the partly collapsed lung; and 
these, unless defined, may leave one in 
doubt as to the effectiveness of the thora- 
coplasty, especially when expectoration, 
though reduced їп quantity, pérsists. The 
two case histories which follow may ce, 
the point in question. 


Case vir. W. B, No. 7653, colored female, 
aged sixteen, admitted in 1929 with all the 
svmptoms of tuberculosis, a positive sputum, 
and roentgen evidence of a bilateral exudative 
process with cavitation in the right upper lobe. 
On bed rest she progressed very satisfactorily. 
In 1932, when we saw her, she was afebrile, 
on partial exercise, well nourished, and com- 
plained merely of a morning cough, productive 
of sputum in which tubercle bacilli were found. 
The roentgenogram (Fig. 23) at this time 
showed a fibrocevernous lesion in the right 
upper lobe, with pleural thickening over the 
lower lung field and deviation of the mediasti- 
nal structures то the affected side. The left 
lung was relatively clear except for same 
fibrous strands in the region of the first and sec- 
ond intercostal branches. А thoracoplasty was 
performed in December of the same year (Fig. 
24) resulting in an effective collapse of the c&v- 
ity. Although the sputum persistently failed 
to show tubercle bacilli postoperatively, «һе 
plain film did show rarefied shadows in the 
partly collapsed lung in the region below the* 
operative site and there was a persistence of 
30 c.c. of mucopurulent sputum daily. A third 
stage thoracoplasty was recommended, but 
because of difference of opinion, a broncho- 
gram was made which revealed extensive sac- 
cular bronchiectasis, Mie аралай for the 
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|a 24 Case уп. Same patient following two stage 
roracephsty. Cavity obliterated and wachea 
somewh:zt straightened. High lizht shadess seen, 
h—vever. n lower lobe. 


Case vmr. E. E., No. 9289, white &mala, 
awed eighteen, readmitted to the sanaooum 
ir Jinuzrz, 1934, complaining of proc actrve 
c- weh and slight loss of weight. Exam: acicm 
revealed ак effective pneumothorax collz^se of 
сае гюћ- apper lobe which had bzem com- 
pres-ed ^r several months. In the lex lung 
was found а fibrocavernous infiltrate ceafmed 


Fic. 23. Case уп. Fibrocavernous lesion right upper 
lobe ard d fection of mediastinal structures tc 
affectec side. Diaphragm obliterated by thickened 


af pieura. А 


roentgen dersities and the sputum (Fig. 25). 
The pacent ig doing well and sputum still 
fails to saow -ubercle bacilli. 


The ne» сазе exemplifies residual 
widened bronchial shadows situated di- 
rectly withm the lobe where cavity was 


present preoperatively. 
e. 





Ег. 26. Case уп. Fibrocavernous ináltezte m eft 


Fic. 25. Case ar. Bronchogram. Note marked sac- upper love and defection of mediastina! structures 
cular bronckectasis of radicles of upper, middle зо the 5: гт= side. Also note encapsulated e&scor X 
and lower lol = bronchi, particularly of latter. at l-ve of second interspace. ` p Ж 
> . 
* 
E A " ° Ы 
9. 
е ” е 
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Fic. 27. Case уш. Same patient following a two 
stage thoracoplasty. Upper two-thircs of lung 
field obscured by opacity caused by pleurisy and 
collapsed lung tissue. 


to the upper lobe with retraction of the trachea 
and mediastinal structures to the same side. 
After a careful review of the history and the 
roentgenograms on her previous admissions, 
it was decided to abandon the pneumothorax 
and later to perform a thoracoplasty on the 
left. After complete re-expansion of the right 
làng had taken place (Fig. 26) a two stage 
thoracoplasty was performed on the left and 
an effective collapse apparently achieved 
(Fig. 27). At this time the patient was free cf 
cough but expectorated about 15 c.c. of mucoid 
sputum daily in which no tubercle bacilli could 
be found. The plain roentgenogram, as can be 
seen in Figure 27, showed a dense opacity over 
the entire upper half of the left lung field ob- 
scuring the underlying lung markings. À roen-- 
genogram made using the Potter-Bucky dia- 
phragm still furthet confused the picture m 
that 1t showed tubular rarefied densities m 
the partly collapsed left upper lobe which were 
thought by some to be due to residual cavitv. 
Jhe bronchogram (Fig. 28) very clearly shows 
the daN ee of collapse and itsgffectivenessan 1, 
" in addition, demonstrate$ residual bronchiecta- 
sis which adequately accounts for the sputum. 


ғ 
‘ 
. CONCLUSIONS 
{ Other indications for bronchography in 
e . i 

pulmonary tuberculosis have been amply 

. discussed afd illustrated in a previous 

е с e 
е e 
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Fic. 28. Case уш. Bronchogram shows effective 
collapse of left upper lobe and residual tubular 


bronchiectasis of racicles of upper lobe bronchus. 


publication.? In conclusion, it need merely 
be stressed that the plain roentgenogram, 
even when supplemented by Potter-Bucky . 
and stereoscopic films, or films at various 
angles, fails 1n mary instances to convey a 
clear picture of che existing pathologic 
changes. Under such circumstances, the 
bronchogram serves to add the desired in- 
formation which, if appreciated, leads fo 

a more intelligent management of the 
disease. 

SUMMARY 


1. One hundred and eighty cases of pul- 
monary tuberculosis in which a total of 
200 lipiodol injections was made are re- 
ported. . 

2. The safety of the procedure in inac- 
tive patients who present productive з 
lesions is fully discussed and the innocuoys 
complications described. e 

3. The indications for bronchography 
are grouped and illustrative cases pre- 
sented under each group. 
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*A SURVEY OF BONE AND JOINT TUBERCULOSIS 


IN DETROIT MUNICIPAL SANATORIA’ * °” 


By C. C. BIRKELO, M.D., 


and К. 


J. JARZYNKA, M.D. 


DETROIT, MICHIGAN 


URING the past several years, ié has 
become noticeable that, bone and 
joint tuberculosis has gradually cecreased 


апа we became curious to know to what 


extent this is true in our community, so 
an attempt has been made to survey the 
cases of bone tuberculosis of which we 
have any records, to study, if possible, the 
incidence as well as the outcome of such 
lesions. 

With tuberculin testing ofecows compul- 


sory in Michigan and pasteurization of 


ТАвгЕ І 





No. of Саѕеѕ No. of ?ercentage 
Year Hospitalized Tuberculous Bone 
for Tuber- Bone Tuber- 
culosis Cases culosis 
1926 66$ 9 2 
1927 432 7 2 
1928 499 11 2 
1929 1317 70 6 
1930 1449 62 4 
1931 1377 55 + 
1932 1067 73 6 
1933 1029 22 2 
1934 1221 18 [.5 


milx before distribution, our milk supply 
is excellently controlled and the bovine 
type of tuberculosis has become a negligible 
factor to contend with. 

In the series of eases which we have 
studied, over 85 pér cent had a healed or 
active pulmonary lesion, so it is fair to 
assume that the bone and joint esion is 
usually secondary to a primary focus else- 
Where in the body. 

This Study covers the one lesions re- 
corded in the Herman Kiefer Hospital and 
the Maybury Sanatorium. These records 
are quite complete for the past five years, 
but prior to that period, there was a great 
deal of shiftiné about of these patients 
from one irtitution to another Magy 


. 
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were operated on at other hospitals and 22 


then sent to either Maybury Sanatorium™ 
or Herman Kiefer Hospital for further 
treatment, and sometimes to other hospi- 
tals, so that it has been extremely difficult 
to follow all the cases, as well as to make 
sure that all cases of bone tuberculosis 
have been included in this survey. 

In 64,000 patients who were examined 
for tuberculosis 1 in the Out Patient Depart- 
ment, 14,838 Were hospitalized for tuber- 
61093. Among these, there were 445, or 
2.g per cent, who had bone tuberculosis; 
337 were white anc 108 colored. This in- 
dicates that of all cases hospitalized for 
tuberculosis, 2.9 per cent have bone and 
joint tuberculosis. Го study yearly inci- 
dence, admissions at Herman Kiefer Hos- 
pital were recorded over a niné year period 
and in this time, it varied from 6 to 1.5 per 
cent. Nearly one-half of this number also 
had pulmonary tuberculosis and would be 
listed in the hospital as pulmonary lesions 
with bone and joint involvement as com. 
plications. The tuberculous lesions strictly 
confined to bones and joints would then 
be about one-half the percentage here re- 
corded. 

Since 1929, the great majority of all 
cases of tuberculosis have been cared for at 
Herman Kiefer Hospital and Maybur'y 
Sanatorium and this concentration brought 
about an increase in bone lesions which was 
more apparent than real. That is, many of 
the bone cases were returned and 1:t-ad- 
mitted to these city hospitals after surgical 
procedures elsewhere. They were not new 
cases, but they were new admissions antl 
that increased the percentage for that par- 
ticular year, and also the few following 
years, as will be fourd in the table showing 
incidence by years. The percentage of the 
past year will probably be more accurate in 
expressing the true incidence of bone and 
joint tuberculosis. 


v, 
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Wh- ose person should develop pul- 
monati »érculosis and another bone and 
* joint с ѕегзе, we do not know, except that 
bone and joing disease results from tube-- 
culous noces, either in the thorax or tke 
abdomen, wh:ch spill into the circulation. 
If this is true, many other tissues in the 
body mus- also be simultaneously exposec 
and the weakest spot must suffer. Such 2 
theory жаша explain why old surgeons 
• found -ha- in most cases of bone and joint 
disease, tl ere was usually a history of pr2- 
vicus injury to the bone involved which 
produced weakness. Again, such an injury 
may enly have called attention to a dis- 
eased con “ition already présent. 

The faet remains that these lesions dc 
occur entirely too often, in spite of all tha- 
has been done in tuberculosis prevention 
as wel as treatment. We have seen spina 

A lesors d-velop in hospital patients re 
sponding =O freatment for pulmonary ta- 
Бетси osis- The first sign or symptom was г 
localized tenderness over the area. One 
child wite tuberculosis complained aboa- 
raisinz his arm while having a roentgeno- 
gram of t-e chest made and a quite exten- 
sive cube-culous process was found in ta- 
head of the humerus. If these things ar- 
possible, t is more probable that the cr- 
culation s invaded more often than w- 
think. and from practically any type o- 
size аё a zuberculous lesion. In support œ 
this =ct, we have but to recall the cases 
we have znown of tuberculous meningias, 
where the source of the infection happened 
to be a ѕла[ group of mediastinal lym»a 
nodes, first Ciscovered at post mortem oc 
by the roentgen ray. 

Tale a shows that the incidence cf 
fhe cesse is greatest at that period ia 
life when physiological activity is greates-. 
It is an this age period that we find maja 
and minc- injuries repaired with ease алі 
abundanee, and it requires a very sever- 
injury to incapacitate. The young perso» 
has '-arred to ignore minor injuries an і 
exposes himself to them with reckles 
abandon. Perhaps many cases of small tu- 


bercuou: lesiong are also conquered cr 
Ne И P 
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vealed m this period, but there а-с®а зо 

ary who develop definite bore and jo at 

_esions as indicated in Table п. WF aterer 

them capacity the dosage has »- teo 

great со overcome. 

The colored population of ox t: bereu- 
loss hespitals is greater thar the ær- 
zentage of colored population of om azy 
and азат, the percentage of bone mixr., 
cuicsi: 15 far greater than the percent=ge of 
pulmcnery tuberculosis among eur - lo7*d 
hospital patients. The colored pow: at on 
of our city tuberculosis hospitals is &em 15 
to 17 per cent of the entire numbe- of tu- 
berculnus patients, and in this seres of 
bone :uberculesis, we found tha: пе у 25 
per cent of all the patients wzre сэ ота. 











Tase П 
= | xe а - 

Decad White | White Colored slered 

ecades Males Females | Males “amales 
ist 36 15 8 є 
om 41 27 17 le 
ad 71 34 22 t 
жа 43 16 15 А 
sta | 3 13 3 i: 
bta | 13 I IC 
zta 2 2 T б 
Tetal | 229 108 


This can probably be best explatrec эу the 
desage of bacilli. We believe, fren Jus and 
other studies, that the colored people re- 
cave much larger doses of tuberele bacdli, 
through their inferior living сэт tons, 
than do the white people, aad tay are 
aotor ously careless about ther pt узса! 
well veing, which тау again expan ће 
mvas on of their osseous system wit 1 tu сег- 
culos s. The response of our colored = teits 
то treatment for bone or pulmoaa-7 tuer- , 
cubs s has in no way differed fron taat 
of che white гае. ө T 
The roentgen appearance cf bone та ег- 
culos s is rather constant end fellows a very 
dain te pattern by Which we ire able to 
-ecognwe the disease. 
fisher, and Phemister an 
dəæscr.bed the method of att& as wel as 
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the bathology of a tuberculous joint lesion 
so excellently that little can be ad led. 
We are particularly intewestel in 


the 


early diagnosis of the bone ànd joint tuber- 
culous lesion by means of the roentgen гау, 
and we realize that there is a period in the 
earliest stages of the disease when «һе soft 
tissues only age involved and there are 
definite or diagnostic roentgen findings. 
To illustrate this point, we recall a child 


no 
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there is no walling off or defensive process 
definitely demonstrable, until a 
infection sets in. 
process may be, the same gcondition ob- 
tains, namely, destruction of bone without 
bone production. We have 
lesions more or less dormant for months or 
even years, and then they start up with re- 
newed vigor, until the disease has gained 
sufficient. foot-hold to continue uninter- 


observed bone 





Fic. 


of eight years who complained of pain ia 
the right hip joint. Roentgen examination 
revealed a ain bony pelvis ard both 
femurs were alike. In a few weeks, a tre- 
mendous soft tissue swelling and tender- 
ness had developed about the rght hip 
joint and another roentgen examination 
showed complete dislocation of tFe femur 
but no bone abnormality, either in -he head 
of the femur or the acetabulum. Or opening 
the joint, considerable tuberculous granu- 
. lation tissue was removed but no erosion o- 
necrosis was found in either the bone or the 
cartilage. ` 

If biopsy or culture cannot Бе obtained, 
it is necessary to wait until the fincings are 
definite. The most ¢naracteristic roentgen 
appearance 15 tb destructiveness of the 
process. Bonefcartilage and even perios- 
teum are sf completely consumed that 


-— е 








Tuberculosis of the bone with mixed infection and extensive new bone formation. e 


ruptedly. There may be a change in the 
speed of the process of invasion, but no 
change in the method of its attack occurs. 
The sensitive periosteal tissue, which pro- 
duces bone with such rapidity and in such 
abundance in osteomyelitis or syphilis, {s 
so completely destroyed in tuberculosis 
that it cannot offer any defense or produce 
any appreciable amount of new bone. 
We have seen a number of atypical ttiber- 
culous bone lesions appearing in the shaft 
of the long bones, one at the middle of the 
radius, another in the humerus, just above 
the condyles and 3 cases of tuberculosis ot 
the skull, but they al! showed the same type 
of lesion. When a mixed infection’ sets in, 
either through a draining sinus or other- 
wise, the lesion may resemble other types 
of infection and show 


bone production. We have one case of a 


mixed 
No matter how slow the" 


an abundance of 
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mixed infetior of the elbow where an abur - 
Хатсе of ле%® bone has been deposited 
‘along the zpper ulna in layers, perpendicu- 
lar to the : aaftgof the bone. The roentgeno- 
gram shov s the sun-burst type of new bone 
formation such as a periosteal sarcoma 
might pro-uce, but it differs from sarcoma 
in that 1 extends, directly through the 
elbow joint to invade the humerus (Fig. 1». 
Cultures znd guinea pig inoculation were 
epositive Ёт tuberculosis. In another in- 
stance wi h mixed infection, we have 25 
nice a case of periosteal elevation of tke 
serated or lace curtain type as was ever 
found in s- philis of the bone (Fig. 2). Here 
we have © rely on culturaf findings fcr a 
definite dE gnosis. In the cases here shown, 





Fic. 2. Tu «erculous lesion in lower femur with defi- 
nite peri»steal elevation. This is not соттоп]: 
found in zibecculous bone lesions. 
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Fc. 3. Tuberculous lesion of the skull w Ф ty »«al 
punched out appearance due to bone Че<шёстїсп. 


we have positive laboratory findings гэ sup- 
part the diagnosis of tuberculosis €F gs. 3, 
4. 5, 6, 7, 8 and 9). 

Tuberculosis shows a preference for 
soongv bone and especialy the ~exteoral 
column. More than half of our ent г= seres 
showed spinal involvment. The m= ate- 
bral disc is usually attacked first аж a aar- 
rowing of the joint space 15 the first 2021(- 
gen finding. Any other type ef піст еп 
mar destroy the intervertebral cise. э блп 
tuberculosis we have the characensttc 
absence of lipping or bore depos =. The 
обу of the vertebra is next mvæħec by 
civect extension from the disc, ав œm- 
dden: with destruction of bcne tere is 
always a crushing, with сле char wtenstic 
tuberculous kyphosis. This agam 1 le -trates 
the thoroughness with waich Чї? zisezse 
consumes the bony tissues їп ts р. 
Metastatic carcinoma of the spine r ay 2 (5с 
cestrey а considerable portion of == body 
cf a vertebra, but this process dzs ^ot 
rwolve che intervertebra. disc amd there 
в usually enough bony tissue l% етеп 
after extensive involvement, тә пш rtzir 
the shape of е body and prevenc any 
ecllapse or production of kypiosi= Frac- 
tures of the vertebral bodies ofter produce 
crushing and may bedifficult to с#=гетї- 
ate. h a fracture, ther¢Ng always а bistory 
ef injury and the lines of facture c csu- 
ally te demonstrated. 
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Fic. 4. Tuberculous dactylitis showing the acute stage and the final result after healing. 


We have often observed more than one Cases 
segment of the spine involved simultane- Tuberculosis o spine. .— 246 
ously'in the same person, with ore or two Tuberculosis of hips.. rog 
unaffected vertebral segments intervening, "Tuberculosis of knee. mE 47 
and no other skeletal evidence of tuber- Tuberculosis of ribs. Res 
culosis, again showing that the spine 15 Tuberculosis of АЕБ | $5 
inceed a favorite site. Tuberculosis of fingers. . „Же зз. We 









. 
re 
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Fic. 5. End-result in extensive tubercu osis of the 
lower jaw. Diagnosis verified by cultu те. 
The location o the lesions in the order 
А Ру А à 
of their frequefCy is as follows: 
. 
е е 
е. 
. . 
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'Tuberculesis of elbows............ Iz 
Yuberculesis@f їоез............... 
‘Tuberculcsis of wrists... ......... f 
Tuberculcsis of sternum........... 6 
'Tuberculesis of shoulders. ......... é 
Tuberculcsis of pelvis. ............ f 


Tuberculcsis of clavicles........... 4 
Tuberculesis of jaws. 2... e = 
Tuberculcsis of Ка... © 





Fic. 9. Tuberculous abscess of seccril тї» тп the 
r zht, fellowed by miliary tuberculos sin тї -lurgs. 
Patient died. 





Fic. 7. Неа гд tuberculous lesion of tke ilium. Diag- 
nosis verified by culture. 
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s Taste III 
-. s \ 
b Home Hospital s Y 
Location No. оњ 
of Lesion | Cases ^* Operated Well (|I 11 d 06. Dead 
| | е | mprovec mprove proved 
` A = | -— ` 
Spine 256 a 138 | 120 20 | 42 6 78 
Hips А 108 63 77 1I I 6 13 
Extremities `° | 84 43 41 2 231 © 4 16 
Flat bones | 50 11 16 4 5 5 22 
Multiple bone lesions 53 12 9 6 14 І 22 
= = = * 
There were 53 cases having multipe well as the phalangeal joints are involved, 
bone involvement and nearly al. of these it is usually by direct extension from the 
had also an active and often far zdvanced shaft. Why this is so, we are unable to say. 
pulmonary lesion, so that, no t-eatment It is probable*that some difference in the 
other than the time-honored bed æst could vascular supply of these joints protects 
be given. them, in a measure, from the common fre- 
The tuberculous lesions found 11 the flat quency with which other joints are in- 
bones, such as the skull and pe vis, were  volved. 
rounded, punched out areas of »one de- A cystic type of bone tuberculosis has 
struction with indistinct or fuzzy outlines, been described but we found? only one such 
and not in any instance did they occur at case outside of the flat bones and it is 
or near joints, as in other bones. Ir the ribs, easily conceivable how a very slowly pro- . 
they appeared anywhere, with a predile--  gressing bone lesion may assume such an 
tion for the costochondral junction. appearance at some period in its progress. 
One colored patient came in wid: a small In the treatment of bone tuberculosis, it 
rib abscess, near the axillary line, and ina is well to keep in mind the virulence of the 
few weeks he developed a miliary pulmo- process, and the safest procedure would 
nary tuberculosis from which he died. At probably be to excise the lesion, provided 
entrance, he showed clear lungs and the its location makes this possible. Rest and 
rib abscess was small and solitary, but it immobilization are usually not sufficient 
must suddenly have spilled a tremendous but nevertheless perhaps all that can be 
number of bacilli ifto the blood stream to done as the patient may not tolerate any 
produce the extensive generalized infecticn surgical procedure. Treatment with mag- 
from which he died. gots has lately been used with some suc- 
In the bones of the hands and feet, the cess but is often not applicable. We have 
shaft is attacked fisst and if the joints of experimented with superficial roentgén 
the metacarpal and metatarsal bones as therapy but we are not as yet prepared to 
Tase IV а 
e 
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| Hame Hospital 
Pulmonary No. of | Cases ъф ° 
Disease Cases Т Unim- I i Unim- Lost REIN i 
Ж ргоуе1 mproved | proved | 
1 48 '| 24 о | 12 1 2 А 9 
I 3 | 9 о | 8 2 о 11 
| III sh | 4 3 | 9 | 8 2 47 
Childhood 26 | 14 I 4 o о 6 
Pleurisy 33 | 12 2 | 4 I о 14 
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make any -tatement as to the results. The 
plait at present is to give all surgical assis- 
tance whic- the patient can tolerate. Only 
about half of the patients studied in this 
serles аге st present home and well and 
-another 15 or 20 per cent are on the im- 
proved list at home and in hospitals, but 
nearly 30 per cent of the entire series are 
already dead. Most of them died from 
generalwed tuberculosis, meningitis or pul- 
monary tukerculosis. 


SUMMARY AND CONCLUSIONS 


The iacidence of bone tuberculosis is 
undoubred y on the decline due to early 
recognition of the pulmonary condition and 
prevent on of spread to the bones from the 
extensive pulmonary disease. 

2. А notceable and almost outstanding 
fact is the aigh percentage of colored pa- 
tients m th= group studied and this, we be- 
lieve, is du- to “che larger doses of taberele 
bacilli recewed by the colored race because 
of their infe -iór living conditions. 

3. There is a very high mortality rate in 
bone and јесте tuberculosis which may, in a 
measure, Le explained by the fact that 
nearly one-half of the entire number 
studied in this series had an active pulmo- 
nary leson as well as the bone lesion. 





Survey of Bone and | amt Tuberculosis x 


ә 


The fact remains however, that bane ta- 
berzuloss is a serious lesion, and = ther 
directly ər indérectly brings abeut = very 
high mortality rate. 
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` CHOLECYSTOCOLIC FISTULA* 
CASE REPORT 
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е. Ву ]. P. MEDELMAN, M.D. ' 


ST. PAUL, MINNESOTA 


„ 
HE American literature, reveals very 
few references to cholecystocolic fis- 

tula. The following case is presented be- 

cause of the rarity of the condition and be- 
cause of some interesting features of the 
case. 


CASE REPORT 


E. P. L., white female, aged sixty-two, was 
acmitted to the hospital on February 27, 1935, 
. j d = 


TRANSVERSE 
COLON 





Fic. та. Barium-filled eolon showing pocket of ba- 
rium above first pértion of transverse colon. The 
colon is slightly narrowed below and lateral to 
this small collection. 


on the service of Dr. F. A. Erb. She complained 
of excruciating pain in the right hype chondri um 
and was vomiting frequ®@y. She was moder- 
ately jaundiced and they was generalized ab- 
dominal tenderness, myfe marked im the right 
upper quadrant whe there was also some 
rigidity. Her teyrperature was 1c3°F., pulse 
130, ‘and blogd pressure 155/60. Her white 









* From the Abort Hospital, Minneapolis, Minnesota. * 
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blood count was 16,700 with polymorphonu™ 
clear leukocytes precominating. 

The patient had sffered. for more than 
twenty years from attacks which were typical 
of gallbladder disease. She stated, however, 
that the present attack was definitely of a dif- 
ferent nature than all those preceding. The pain 
was more intense, of a sharper character, and 
did not radiate. 

Roentgenograms were made of the chest and 
abdomen on tRe day of admission. The chest 
film showed no evidence of abnormality except 
for a large substernal thyroid. The film of the 
abdomen showed no abnormality of the urinary 





e 
FiG. 14. Same, after evacuation of the enema. 


tract. There was no evidence of calcified gall- 
stones and no evidence of intestinal obstryc- 
tion. There were innumerable, small, calcified +» 
densities in the spleen. There were no other 
pertinent findings in the history or physical ex- 
amination. . 
Subsequent Course. On the day after admis- 
sion, the patient's pain became most marked in 
the lower abdomen. Her temperature varied 
from 99?F. in the morning to 102°F. in the 
evening. During the hospital stay her tempera- 
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` ture anc abdominal discomfort decreased and 
te Maurice which was present on admission 
Sabsided almost completely. The white blood 
court graduelly in to 10,200. 

On March о, 
the galll-ad3er ater the administration of dye 
showed bss ef gallbladder function by its fail- 
ure to coace-trate the dye. Gastrointestinal ex- 
aminaticn four days later revealed a normal 
stomach anc duodenum and a normal distribu- 
tion of tae meal at six hours (ascending colon 
ала low-r Шит). А barium enema was ad- 
ministered wnder roentgenoscopic control and 





S-cord examination showing fistulous tract 


Fie. 2. 
and chenge-n mucosal topography of the colon. 


films were made on March 14, 1935. The orly 
finding c ir-eres: was noted just distal to the 
hepatic fexu-e. At that point the mucosal pat- 
tern of tae lon was interrupted and a smal. 
pocket о Балит collected about an inch above 
the firs® po—-ior of the transverse colon. Nc 
comnectien between this pocket and the color 
could be traced either roentgenoscopically or 
on soentzen-grams made before and after the 
evacuation o the enema (Figs. та and 14). Ac- 
*cordingi* , ажег more careful preparation of the 
patient, he examination was repeated. At this 
time a cefir фе fstulous tract, extending up- 
warcly end sligatly toward the midline, was 
demonst ated, although the pocket in the gall- 
bladder ерп was not filled as it was on the 
preceding examinatiog. This is best illustrated 


7 2 А 


935, roentgen examination о? 


Cholecystocolic Fistula c3 


cn the flm made after evacuatior о the eresra 
cn which the alteration of the mucosal elif 
can also be well geen (Fig. 2). The diagaozis f 
choeer=toeolic fistula was x dc 

On March то, 1935, cholecystectomy 
performed by Dr. A. E. Benjamin. The 
Ыас де? was small and its walls were m. de aly 
thickened. It @ontained one large Ped 
store. Iz was deeply imbedded im. dense adhe- 
sions which extended to the hepadcñesure and 
trarsverse colon. The fistula was cosee and a 
dram was inserted. The pa-ient's feve- i— 
creased steadily after the operztien mtl т а.м, 
Ma-ch 21, 1935, when it -eached тоё Е. and 
the patent died. 

Am autepsy was done and tke conclwio-s 
‘rom tke autopsy protocol (Departmert of 

Pataolezy, University of Minneseta) азе 25 
tollews: (1) chronic cholecystitis anc cole- 
lth аѕі (2) fistula between gallbladder amd 
colcn; (3) peritonitis; (4) fatty metamorpaos s 
ef the Lver; (5) obstructive jeundi-e; ©) sus 
sternal thyroid, adenoma; (7) kealed miia~ 
tuberc.osis of the spleen. 


was 


COMMENT 


The roentgen diagnosis of cholecrst— 
coli fistula is very rare. Interaal biiarv 
fistulae are not very uncommon. They 
occ ir most frequently between the ga3llllad- 
der anc drodenum, in which cas= the cias 
nos 5 is made not infrequently after mr- 
paction of a gallstone in the gastromtest~ 
ral tract. More rarely a fstulous tract nav 
Gev2lop between the gallbladder and cc lor, 
the stemach, or even а bronchus. Suca 

cases аге observed much more Tegquenti 
by the surgeon and the pathologi= haa 
by the roentgenologist. This is because the 
patent s condition is of-en so grave zhat 
the necessary roentgenologic procedures 
cannot be carried out and also beczrse the 
fmdang: which give the diagnosis can easily 
be ove-loeked if the possibility ef иса 
fistulae is not kept constan-ly п. mmc. 

In thas case theNIenosis wes орто ѕ аз 
there was an unusu\lly well-oatined жаст 
and the involvemerM of the wall of the 
colen a the fistulous opSninzg was clearcut 
In many cases of fistulae betweea the зай- 
bladder and gastrointestinal жаст the Ы = 
passage зге outlined with air. endeec, та 


. 






54 

sofne cases air in the bile passazes is the 
only definite sign that the condit on exists. 
Even knowing the diagnoses, close inspec- 
tion of all films in this ca$e.fails to disclose 
that sign. It seems strange that tae barium 
suspension would flow into the tractewhich 
gas did not penetrate, but itis probably а 
matter of relative pressures. 

Judging from this patient's Listory, it 
seems likely that the fistula was newly 
formed. This is suggested very scrongly оу 
the history of long-continued =ttacks of 
gallbladder disease, with intervening pe- 
riods of good health ending in an unusua ly 
acute attack of pain and fever differinz 
froni all the other attacks. e[t seems reascn- 
able to assume that pain, different in na 
ture from the pain usually associated wit 
gallbladder disease, would be -resent at 
the time of formation of a fistubus tract. 

Carcinoma sometimes gives rise to bili 
ary fistulae, but here it was ruled out by 
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surgical specimen and post-mortem exami- ` 


nation. Infection, alone, could undoubtétNy 
be responsible for a fistula. Here, howevet; 
the factors of infection ard stone can be 
blamed for the origin of the condition. It 
is likely that the stone found at operation 
or a companion to it, which had perforated 
the gallbladder and colon walls, was 
largely responsible. 


REFERENCES ° 


1. Granam, E. A., et al. Diseases of the Gall Blad- 
der and Bile Ducts. Lea and Febiger, Philadel- 
phia, 1928. 

2. Jupp, E. S., and Berpen, V. С. Internal biliary 
fistula. Anf. Surg., 1925, 87, 305-312. 

3. Popras&v, Н. B. Biliary colic fistula. Radiology, 
1935, 24, 3457349- 

4. RictER, L. G., anc Borman, C. Personal com- 
munication. 

s. VonHaus, M. G., ard Rocers, А. E. T. Cholecy- 
stocolic fistula wath x-ray demonstration, 4m. 
7. Digest. Dis. & Nutrition, 1934, 7, 133—134. 


. 
s SA AN 
е * ` е 
е e ^ ue 2 a ш 
e 
e 


кш ‚ 


TREATMENT ОЕ SUBACROMIAL BURSITIS. + 
BY ROENTGEN IRRADIATION* 


e 
a By ISIDORE LaTTMAN, MD. ө 


WASHINGTO =, L.C. 


ODMA N'S original description! of sub- 

acromial bursitis was published in 
1906. He g ves thertin the first accurate 
anatomical description of the subdeltoid 
and subacremial bursa. The disease, sub- 
acromial bursitis, is usually designated by 
his name. Ee stated that “It is not too 
much to assame that this bursa, like any 
other bursa. in response to the insult of 
trauma, оуєтиѕе, unaccustomed uses, fol- 
lowing severe treatments or operation in 
that region, or infection, may become in- 
flamed; ma- become overdistended wita 
fluids; may b= filled with fibrinous exudate; 
or its contig -ous surfaces may become ad- 
herent." . 

Since his original paper Codman has 
published nuseerous communications*?! on 
this subject, and many others have con- 
-ributed to ats literature. There are those 
who believe that the symptoms usually 
ascribed to subacromial bursitis are really 
due to diseas in the sheath of the tendons 
ateached to che greater tuberosity of the 
humerus rather than to disease of the 
bursa itself. 


ETIOLOGY 


Many causes have been attributed to 
the,disease bmt the etiology is obscure. For 
many years t was believed that trauma 
was an impertant cause but actual ex- 
perience coe. пот support this view. It 
may bg, however, a contributing factor in 
some cases. Over-use or unaccustomed 
uses, irritatica due to occupation, focal 
iafgction, infzction of the bursa proper, 
endocrine dis-urbances, particularly the 

° parathyroid, :nd even metabolic disturb- 
ances have teen mentioned as causative 
agents. It ie -vident, however, that there 
is no one cefi-ite cause of this disease. 


PATHOLOGICAL ANATOMY 

The disease may be divided arbiter ly 
imto three stages designated *>y Codma- 
as acute cr spastic, subacute er adheren-, 
aid chroric. In our opinion, there is a> 
sharp line ef demarcation betw-en the sut- 
acute and chronic stages—the two steges 
seem to merge into one another. 17 th= 
pitient has had an acute attacz whica has 
subs ced smd another attack or recurrence 
with the sume symptoms on the same s de, 
occurring within a short perioc, say, "rom 
two to four weeks, this second attack may 
be called subacute, for while it gives all -he 
symptoms of the acute stage, they are 
usually nct as severe. Accordiag to Uod- 
man's concept of the pathological condi- 
tion, ic is during this stage tha- adhesiers 
fo-m in the bursa between the reof anc he 
door. Ther= is no unanimity of opinica on 
che patheogy of this disease. May 
authonties believe the bursa does not «ven 
enter into ‘be reaction but rather that the 
disease is cue to a lesion in the suprasi- 
natus tend and not in the би ѕа proper. 


SYMPTOMS 

symptoms of subacromial bursitis vary 
wih different patients. Whether calcareaus 
deposits are present or not, tae climeal 
picture is much the same. In the main. we 
may say that the chief symptoms are: (1) 
severe pain ra the shoulder joint of varsisg 
cecrees of severity, radiating to the neck, 
arm, foreann and even to thefingertrs. 
The pain suggests brachial plexus distru- 
ton, is изи Шу accentuated at night arc 
mar even ciuse nausea; (2) limitagion or 
motion in varyingXGegrees. Роѕ епот arc 
external mevementWof the arm are marz- 
edl- restricted; (3) tre is usually а paat 
of exquisite tenderness in the region of Ве 


* From the Radi»ogic Clinic of Drs. Groover, Christie and Merr tt. 
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* Taste T 
— - ; E 
Sex | 
Name | and | Age Onset and®ymptems a. Treatment Results 
Color E | xamination | " 
| . | 

N.F.H. (M.W. | 34 | No history of trauma. Sueden severe No evidence of | 350г | Increase of pain first twenty-four 
pain in left shoulder joi radigtinz апу abnormal- | 1 exposure hours after treatment. Then gradual 
down to the elbow. Ma-xzd limita- | ity of the left relief. Well 4 days after treatment.e 
tion of motion with aepoi-t of tender- | shoulder joint Has been well for past five years. No 

„ | ness at about the greater tuberosity recurrence 
ʻe | of the humerus ө 
| 

0.G.D. М.А. | 49 | No history of trauma. Severe pain ir Мо evidence of 350 г Increase of pain first twenty-four 

right shoulder joint rac ating down any abnormal- | 2 exposures | hours after treatment with gradual 
| to the finger tips. Marked limitatiom | ity of the right diminution of pain. One week latee 
of motion. Point of exqu site tender- | shoulder joint | patient still had some pain though 
ness over the acromion process | markedly decreased. Limitation of 
motion not so marked. Patient grad- 
| -ually improved after second treat- 
| ment. Well for last 3 vears. No re- 

| | | сиггепсе 

А | . _ 
= fe —— 
J.C.H. |M.W. | 72 | No history of trauma. Severe painia | Negative 350r No relief one week after treatment. 
| left shoulder joint with marked lim - 1 exposure Limitation of motion remained as 
tation of motion. Point ef tenderness before treatment. Patient did not 
over the acromion process return 

W.S.S. |M.W. | 62 | No history of trauma. Severe pain їл | Negative 3sor A great diminution of pain though 
left shoulder joint. Marsed limita- | 1 exposure | {һе pain had not completely 
tion of motion. Pain radiating down - stopped. Increased motion of arm 
to about the midarm ami up into the е 
neck. Point of exquisite tenderness 
over the greater tuberos ty of the hu- | 
merus | » 

|. 

LF.H. (МА. | 44 | No history of trauma. Severe pain | Shows а calci- 350r Five days after treatment patient 
over the entire left shou der girdle ra- | fied deposit in | 1 exposure | noticed marked decrease in pain and 
diating to neck and for=irm. Marked | the region of the increased motion. Two weeks later 
limitation of motion. Pint of exqui- | left subdeltoid patient was entirely well with no 

ái site tenderness over g-eater tuber- | bursa recurrence and has been well for the 

2 osity of the humerus | past 22 months 

| : 

H.B.S. |M.W. 39 | No history of trauma. Severe pain in | Shows а calci- 350r Increase of symptoms for first forty- 
right shoulder joint. Marked limita- | fied deposit in | 1 exposure | eight hours, then gradual diminu- 
tion of motion. Point o™=xquisite ten- | the region of the tion of all symptoms. One month 
derness at about the acromio-clavicu- | right subdeltoid later patient was entirely well and 

| lar junction | bursa has remained well for last 20 months 

OHJ. |M.W. | 51 | No fistory of trauma. Severe painin | Left — shoulder 350r One week later patient was entirely 
left shoulder joint. Maxed limitation | joint shows a | т exposure | free from pain. No evidence of limi- 
of motion. Point of tenderness over | a calcified body tation of motion 
greater tuberosity of himerus just a little е 

above the great- 
| ег tuberosity of é 
б the humerus 

= | Г = 

LL. M.W. | бо | No history of trauma. Severe pair in | Negative Patient re- | Marked improvement one week 
right shoulder joint, im-easing in se- | | ceived some | after treatment. Treatment re- 
verity, radiating dowa to the frre- diathermy | peated one week later—still further 
arm. Marked limitation of motion. with little | improvement. Third treatment 5 
Point of tenderness over the acromion | improvemeat| weeks later with complete relief of 
process | | 300 г symptoms А 

3 exposures 
a hs 
M.K.H. |M.W. | 35 | No history gf trauma. Severe pain in | Showed a calci- 350r Pain increased slightly for the first 
| left shoulgfr. Marke- limitation ef | fied deposit in | 1 exposure | twenty-four hours. Then began to 
motion h point of tenderness at | the region of the | subside. One week later pain was 
the greffer tuberosity >“ the humerus | subdeltoid bursa completely gone aed motion was re- 
| stored though not entirely. Com- 
plete motion was not regained until 
Ы 3 weeks after treatment. Patient has 
been well now for the past year 
. ü ? ө 
e e . 
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Treatment of Subacromial Bursitis by Roentgen Irradiation 
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x TABLE | (Соле E 
uL sx ® R | 
Name and Age} Onset and Symptoms Е SPERN ‘Lreatngent Results 
Calor n "am inacicn z 
== e — — — —— 
GC. MW. 44 | No history of trauma. Acute pain in | No exzmirascn 350r | One week late- pasert-wwee х en) 
right shoulder joint radiating down | made ї 2xposure | has remained well foreiev=> sen-hs 
$ to the finger tips and into the neck, i: 
with marked limitation of mction. . 
Point of tenderness over the acromion 
proces® | ^e 
= я = = - | —À — 
LW. FN. | 35 | No history of trauma. Severe pain in | Nore 350r No improvement until thied tect 
nght shoulder joint radiating into the 2 -Xposures | ment. Then gradual impos men 
е | reck and arm. Marked limitation of | | for about two months wl «on fi 
motion tion became worse ad ` ттр 
toms returned 
W.L.G.| F.W. | :6 | No history of trauma. Severe pain іп | None 350r No relief after one teste me Ги 
r ght shoulder joint radiating down | exposure | not return 
tie arm. Marked limitation of mo- 
ton. Point of terflerness over the e 
a2romion process 
—| a == 
М.М. | F.W. | <9 | Eistory of injury—fell on left shoul- | None 350r Marked improvement cm wek 
Aer. Severe pain in left shoulder with г exposure | after treatment. One гаоа-а after 
rarked limitation of motion follow- treatment patent was v -Ё. He 
irg injury. Tenderness over greater been well for two years 
cuberosity of the humerus 
JM F.W. | зо PNo history of injury. Severe pain in | None H 350г Gradual imprcvemen: urd -hre 
right shoulder joint radiating to the , 1 posure | weeks later patient wis co =e y 
neck and down the arm. Marked lim- well and has remained wd бг 28 
9 | itation of motion. Point of tenderness months. Ne recurrence 
ever the acromion process | 
G.M, F. 3 | No history of injury. Severe pain in Shows = calc- 50:7 Increase of pain for tweety fur 
left shoulder joint radiating down the | fied decosit m1 exposure | hours after treatment, ther ==} 
forearm. Marked limitation of mo- | the region of the improvement until twe we--- ater 
tion. Point of tenderness over the | le& — sulielso: i patient wascompletely wel зва as 
ac-omio-clavicular junction bursa | remained wel! for 17 months - 
КУ |e Мо history of injury. Severe pain in | Negative sor Was not relieved atall and ix act 
| r ght shoulder joint. Marked limita- I exposure | return for more trea merme Re- 
tcn of motion. No definite point of | ceived only one treatment 
tenderness could be determined | 
R.A. F.W. | 3 | Nc history of trauma. Severe pain in | Nose xor Marked improvement гус яек 
right shoulder joint. Marked limita- з sposures | after tréatment їһсида these «a. 
tioa of motion. Point of tenderness still considerable pain aad mera 
over acromion process | tion of motien. One move tresto en- 
А was given and a month late sap- 
toms began to decrease гар 15 шп 
| | | til patient was completely vel aa 
* | has begn well fcr past 12 reer! s 
| No recurrgnee 
M.S. BMW. |2 | Patient fell down on right shoulder. | No evideace ot Tor No relief. Two weeks later : seme=r 
| Наз had pain for about six months. abrermalzy 2 exposures | treatment was given and -3-m»t 
е | Then had severe pain with marked had no relief 
| lim tation o? motion and point of 
tenderness over greater tuberosity of 
ы the humerus 
= | = а 
РАЈ: F.W. | 4. | No history о? trauma. Severe pain in Negative жог arked improvememt. Gne «ck 
| right shoulder joint radiating to the 2 exposures er another treatment wa: s+ en 
| arm. Limitation of motion. Point of | апа week later paten weon- 
се exquisite tenderness over greater Леса; free of pain. Restoracier of 
| tuberosity of the humerus full motion. Has һееп эже lor а y=er 
M.E F.W. 6g Мс iistory of trauma. Severe painin Negative 32r Marked improvement ones ek 
| right shoulder. Marked limitation ef »esposure | after treatment and eomp ete ief 
, metion. No tenderness | within one month 
—e © 
. 
• 
d à v 


greater tuberosity of the humerus which 
may extend downward to the finge- trps or 
upward to the edge of the gcromion proc- 
ess. .. 

The chronic stage gives much the same 
symptoms as the acute and subacute 
stages but they are much milder and re- 
spond much Jess favorably to any form of 
treatment. Also, they are usually cf mach 
longer duration when the patient consults 
the physician. The subacute and chronic 
stages may occur as such without a pri- 
mary acute attack. In the subacute and 
chronic stages, the arm can be abducted to 
a certain degree to about where the arm 
forms a right angle with the body. I+ is at 
this point that the patient usually experi- 
ences the most severe pain. After rhat 
point is passed, the arm can be abducted, 
rotated backward and raised without such 
acute distress. The greatest degree of pain 
is again experienced when the arm, de- 
scending, returns to a position at right 
angles to the body. This point of most 
exquisite pain, at right angles to the body, 
is probably due to the fact that, at this 
angle the bursa, being thickened, is pinched 
between the greater tuberosity of the 
humerus and the acromion process of the 
scapula. 


DIFFERENTIAL DIAGNOSIS 


Subacromial bursitis 1s the most common 
ailment of the shoulder but it must be dif- 


ferentiated from several other diseases. If 


there is a history of trauma, it must be 
differentiated from fracture or dislocation 
which can be done by careful history, 
physical examination and roeatgenog- 
raphy. It must be differentiated “rom 
tuberculosis, lues, cystic bone lesion, giant 
cell tumor, osteomyelitis, and malignzncy. 
This also can be done by a careful history, 
physicàl examinationggand roentgenog- 
raphy. In taking aroentgenogram to 
locate a calcified buyfa, it 1s advisable to 
take the shoulder joint in two positions: 
one, with internal rotation of the humerus 
and the other with external rotation. It is 
also advisable to take roentgenograms of 
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both shoulders for the purpose of compari ^ 


son. Й si 


Almost every known form of therapy has 
been used with more or less success. The 
truth of the matter is that rest or mere 
abduction of the arm in a splint and some 
of the analgesics, or 6piates, if necessary, 
to carry the patient over the acute stage, 
will bring about a cure in a large number 
of cases in from six to eight weeks. A very 
small percentage go into the subacute or 
chronic stage and the symptoms may sub- 
side and recur over and over again. We 
know of one c&se refusing treatment of any 
kind to have had recurrent attacks for the 
past twelve years. 

Most surgeons and orthopedists agree 
that non-calcifying bursitis requires no 
operation (although that is not true of 
Codman, who believes in Фрегапоп even 
in the second stage to break up adhesions. 
He has many cases to profe his point). 
Many surgeons and orthopedists who have 
written on the subject recommend the non- 
operative treatment in this disease even 
in the cases where calcareous deposits are 
found. Operations are resorted to only in 
cases where other forms of therapy hæve 
been tried for a period of months and have 
failed, and where the symptoms, particu- 
larly pain and limitation of motion, persist 
and the patient is incapacitated. 

Physiotherapy has long been used in 
many forms’ including convective and con- 
ductive heat, diathermy, galvanic current, 
sinusoidal current, ionization needle (chlo- 
rine), manipulations, all forms of massage 
and passive and active motion. e 

It must be admitted that there is no 
specific form of treatment. We report here 
cases treated by roentgen irradiation be- 
cause anything that will completely stop, 
the pain in a short time and restore the 
patient to his usual routine is worth con- 
sidering. The economic factor*in this dis- 
abling disease is of great importance. It is 
our experience that roentgen therapy to the 
affected joint relieves the pain, restores the 
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normal fu-ction and permits the patient 
^'esume 31snormal routine more quickly 
han сап be accomplished by any other 
form of егез етйп. 
Among -he many characteristic results 
of roentger therapy may be mentioned its 


“analgesic e3ec- and its favorable influence 


upon indar-metory diseases whether acute 
or chronic. With this in mind we cautiously 
treated several patients affected with bur- 
sitis. As есту as 1924, my associate, Dr. 
E. A. Merritt. treated such cases, witk 
beneficial results. Since that time we have 
had suficicat experience to establish the 
value of this method. We also have had the 
opportunity to treat a serie$ of cases with 
physical therapeutic measures such as con- 
ductive and convective heat, diathermy, 
massage. m=nipulation, active and passive 
motion, as wel. as a series with roentgen 
therapy, ani we find that the latter method 
is by far the nfechod of choice. 

The treatment customarily given is 350 
roentgens with the following factors: 200 
kv., 0.25 mm. Cu filter, 50 cm. distance, 
15X15 cm. feld, to the anterior or posterior 
shoulder. (Im the cases treated prior to 
1929 we used 140 kv., ; ma., 5 mm. Al 
filter, 15X1- cm. field and 16 cm. distance, 
26 min. We find that this was practically 
the equivalent cf 350 r.) 

During the first twenty-four hours fol- 
lowing treat ment, the symptoms are some- 
what aggravated and the patient feels as 
if the treatment had done him harm rather 
than good, »ut within the next twenty- 
four hours tł ere is a marked diminution of 
pain and a greater ability to move the arm. 
In most of eur cases only one treatment 
was necessa-y to completely relieve the 


(tient of pain and restore freedom of 


notion. [n sc me cases, however, two treat- 
nents were smequired, but in only one case 
were three tæatments necessary. 

The атегакг age in the group of patients 
же are report ng is 46.3 years, the youngest 
being twenty-five and the oldest seventy- 
туо. Fifty pe- cent were male and 50 per 
cent female. In cll of the male cases we 
lave no мё ry of,severe trauma. Among 
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the females, 2 give a history of c fra. 
This series does not bear out the bel ef 
that sudden érauma is one of the rest 
usual causes of this disease, but conci -joas 
cennot be drawn from such a limited «res. 
In eeviewing our results, we ind —at 3 
petier ts were not relieved one week after 
the arst treatment and nong o^ th=e r=- 
turned for further treatment. One cient . 
was not relieved after two teat- ents. 
Another patient improved ater “ree 
treatments and four months later 2] the 
sy nptams recurred. The remain ng 15 pa 
tents were relieved of pain in from tsentr- 
four te forty-eight hours a-ter -mearten:, 
arl {леге wag marked increas:d retiom 
о” the arm in each case. In most -` the 
acute cases it is necessary to keep бж рг- 
tient quiet and some analgesics steak be 
given -o control the pain but this uswally 


becomes unnecessary forty-aight æurs 
after t-eatment. 

Roentgenograms were madein г; = th- 
20 cases here reported. Of these, с, x 3: 


per cent, showed calcified ceposts œ th- 
region о? the subdeltoid bursa. Ore e: — es- 
deposits was just a little abcve the s= te- 
tuberosity of the humerus. The pamant- 
with the calcified deposits were t-ex- 
am ned two months after treatment axl in 
3 cases the calcified bodies hed dp- 
peared. This, of course, may occur wat эп: 
treztmer.t of any kind. | 


CONCLUSION 
[werty cases of subacromial burs tis 
(Codmen’s shoulder) are presente m 
which roentgen therdpy has been m- 
ployed. The results justify the belief hat 
roentgen therapy will relieve pain ane re- 
stcre function more rapidly than sher 
methods of treatment. We have treated 
mary orher cases with equally gocc re: alts 
2u- ому i in the twenty repor-ec here Ё sve 
ме been able to fonow up the patien vr 
i period ranging frora one to m years. 
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, LUNG CHANGES SUBSEQUENT TO IRRADIATION” 
IN CANCER OF THE BREAST" 


ELWOOD EMERSON IxAVNS 


MD. 


Jeares Hosp itat 


PHILADELPHIA, 


INCE there has been a difference in 

opmica among gadiologists concerning 
the impo tance of changes in the normal 
lungs follewing irradiation, and since there 
are those who hesitate to deliver adequate 
irradiatios to their breast cases fearing 
secondary lung changes, our review of 7c 
песгорѕіе: on cases of cancer of the breast 
was unde-taken anc the deductions from 
this study are reported briefly in this paper. 

Of this group of 70 cases, 53 had rz- 
ceived irradiation in some form to the 
chest, 11 -ad been treated by both roent- 
gen rays end radium, 32 by roentgen ravs 
alone and © by, radium alone. Thirty-seven 
of these eases had radical mastectomies. 





Fig. т. Case т. Aged sixty-eight. The only case in 
which abr-sis was found in an otherwise norm: 
lung. Кай тт had been implanted in axilla at 
time of оре: -ation. No roentgen therapy. 


*. 

Four had subtotal operations. A large 
number ir this series һай been operated 
upon aad ^ad received various types of 
irradiation befcre admission to the Jeanes 
Hospital. [> all, nineteen different roentgen 
laboratorie@ had cantributed to the treat- 


a 


* Read goce Philadelphia Roentgen Ray S@ciety, May, 1935- 
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ment ef patients in this group This is 
mentianed to justify the assumpowr- taat 
these cases represent a fair cross section of , 
the irradiated breasts in this locality А =w 
cf the patients had been treated by -ceat- 





Exc. 2. 


Case 1. 
peribronchial tissue and the alveola- we! s 


Diffuse fibrosis, involvins Ь тһ the 
Noin- 


fammatory infiltration. X27. 


zem 75 infrequently for a регр sf eig t- 
eer to thirty months. Others had в =wed 
intensve irradiation over short pere c. Tae 
nitrati varied from 4 mm. of aluminum 
to 2 mm. of copper and I тт. of z uni- 
num. Six were treated with intertital 
rzcium in platinum needles in amer r~s be- 
tween 10,010 and 22,680 mg-hr. ät lezst 
7 cf tke patients received an zmoar- ap- 
prcximating 7,009 r; 4 others received 
more tham 10,000 r to the chest wa] 

“he study of roentgenograms te >ther 
with te macroscopic report and riem- 
scopie sections has proved to our sats- 
tacon that there ere two distinet pro =ses 
found in the irradiated chests of b-east 
cancer patients which at times азе œa- 
fused: (т) transient lung charges, ¿rd (2) 
permareat lung changes. 

(1) Transient Lung Chenges. G-cove, 
Carisze, Merritt and Coe! have desaibed 
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Fic. 3. Case п. Aged seventy-one. During the pre- 
vious nine months 11,850 r had been delivered to 
the right side of chest. At autopsy no definite 
metastatic areas could be found. Numerous small 
metastases were seen microscopically. 


in detail an acute pleuropulmonitis follow- 
ing heavy doses of roentgen rays to the 
chest. Our attention was further called 
to this condition by Desjardins,* who dif- 
ferentiated it from a true fibrosis. А num- 





Aged fifty-six. Changes reported as 
fibragis. Twenty-one monthly roentgen treatments 
of unknown intensity plus 3,870 mg-hr. of radium 
had been employed. It was only after a most care 
ful search that cancer cells were founc in a lymph 


зас 
spacey 


Fic. 5. Case ту. 
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Fic. 4. Case 1. Aged ffty-three. Fibrosis reported 
in left upper lobe. Case microscopically illustrates 
the Sampson-Handler theory of lymph permea- 
tion. The tumor could be traced through muscle, 
chest wall, parietal and viscera? pleura and for a 
short distance into the lung parenchyma. Both 
roentgen and radium radiation uged in this case. 


ber of authors have adequately discussed 
this acute pneumonic reaction. There are 
those, however, who continue to confuse 
it with a fibrosis. In this reaction, a foggy 
density `s seen on the film, which usually 
extends from the hilus to the ая 

ery of the lung. At times it is patchy 1 

appearance and there may be distinct evi- 
dence of pleural involvement. This change 





A mass of tumor cells within a 
The compression 


Case 1v. 
perivascular lymphatic vessel. 
atelectasis shown was due to a terminal pleural 


Fic. б. 


effusion. 9x 100. 
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Fic. & Cas- v. Edema in lung tissue in v hid: сеге 
were rt-c-ascutar tumor masses. An artery and 





Fic. 7. Case v. Aged forty-seven. A total of 5,400 г four small veins in this one felc contain tu вог 
plus 20,580 mz-hr. radium interstitially was used tissue. At awtopsy there were numerovs asc «te 
in five menths. The carcinoma cells in this case tumor nodules in both lungs. X 110. 
were found in the blood vessels in contrast to the 7 
previous case. Bensity due largely to lymphedema. We heve no cases which at the tire ef 


death shoved a non-complicated pleu- 
pulmoartis attributable to irradiaton 2 1 
edema wes found in lungs filled with me tas 
tases and wth terminal pneurnoniz. ¿t = 
reasonable æ believe that the trens em 
changes a-e produced by an edema in th= 
lungs simi.ar то that recognized in the sib- 
cutaneous tissues of the neck subsequ zx: 
to massive !rcadiation. 

(3) Permarent Lung Changes. Dr ож 


may occur in *wo to eight weeks after the 
completion of a series of intensive treat- 
rents, but 1$ 5 more often seen following 
a second or tard series of less intensity. 
Taese findings usually begin to fade in 
three or four months and at the end of a 
year have entir-ly disappeared. Permanent 
secondary ibro=is rarely follows unless the 
lffrgs were vulrerable at the time therapy 
wa; instituted. 





e 
Vic. 9. ase vi. Aged forty-seven. The fibrosis 
* which appeared after 10,450 r was found micro- Fic. 10. Case уш. Aged thirty-one. Lymphedema 
P scopicglly to be cf tuberculcus origin.e following 11,2® г delivered through nine portal. 
. . - “ 
• 
* 





Fic. 11. Case уп. Five months later. (| am indebted 
to Dr. Eugene P. Pendergrass for this case.) 


one case did we find a fibrosis which ze be- 
lieved to be attributable directiy to irradia- 
tion. This case was a female, aged sixty- 
eight. Radium had been implanted deeply 
in the axilla at the time of breast amputa- 
tion. There was a necrosis of the ribs, chick- 
ening of the pleura and a peripheral fibrosis 
of the lung which was айһегепт to the chest 
wall. No roentgen therapy had been given. 
* There were numerous cases in which 
fibrosis was found associated with metas- 
tases or with tuberculosis. Some ox these 
were reported from the roentgenograms to 
be irradiation fibrosis and were not proved 
otherwise until careful histological studies 
including many sections were made of the 
autopsied lungs. The cause of the fibrosis 
was not evident macroscopical y. The 
fibrosis seen in the metastases is so similar 
in some instances*to that found în tuber- 
culosis that differentiation is only possible 
by microscopic study. 

The explanation of this sim larity in 
appearance is found in the identity of the 
mechanism of invasion, Fitzwilhams and 
others have shown that after tke axillary 
lymphatics have been blocked either by 
cancer or by surgery, the deeper lymphatic 
channels may convey the neoplastic cells 
to thè anterior mediastinum or to the 
glands at the roots of the lungs by way of 
the internal mammary vesselg or by way of 
the ingercostal lymphatic vessels to the 
glands along the spine and pos-erior medi- 
astinum. Tumor cells, therefore, permeat- 
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ing from these glancs along the peribron- 
chial and perivascular lymphatics may èx- 
tendoutward into the lung fields in thesame 
manner that tubercle bacfli accomplish 
their invasion in adult tuberculosis. If irra- 
diation is administered during this process 
of permeation, fibrosis results, with per- 
manent lung change. This type of fibrosis 
from irradiation in tuberculosis was de- 
scribed in detail bv Desjardins? 

It is likewise reasonable to assume that 
constitutional disease, such as arterioscle- 
rosis, chronic infections or repeated acute 
infections will leave the lymphatics in a 
vulnerable condition in which fibrosis may 
result if the luhgs are irradiated. 

That certain patients are more suscep- 
tible to roentgen therapy than others 1s an 
accepted fact, but 1f an individual has an 
idiosyncrasy to irradiation, have we any 
reason to assume that the sensitivity would 
be specific for lung tissue and would not be 
manifested on the skin? If this reaction, 
therefore, is co-existent in the skin and if 
unnecessary crossfiring 1s avoided, the 
changes in the skin should parallel and be 
an index to the changes in the lungs. 

CONCLUSIONS 
e 

The infrequency of permanent fibrotic 
changes in normal lungs subsequent to 
irradiation has been shown by this study 
and two distinct reactions are described: 

I. А pleuropulmonitis, an edematous 
reaction, which is transient, usually dis- 
appearing within a year, if the lungs are 
otherwise normal. А 

2. A fibrosis, which is permanent but 
rarely occurs unless the lungs are pre- 
viously made vulnerable by metaftasis, 
chronic disease or infection. Е 


I wish to thank Dr. Willard S. Hastings, Patholo- 
gist at Jeanes Hospital for his study and report $n 
the pathological tissue. 
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STERILIZATION IN CARCINOMA OF THE BREAST"F 


! Ву E. GERARD *M TH, ALD. 
` CLEVELAND, 031) . 
e 
T IS a well-known fact that there is а tae skir and glandular metastases Ы әс, 
defimte relationship between the activ- after considerable experience, В == :so4 


ity of the ovary and the histology and 
physiology of the breast. It is equally well 
known that the parefichyma of the breast 
may undergo rapid growth and transfor- 
mation under certain physiological condi- 
tions o^ overian activity. Taylor, in an 
analysis of -he evidence bearing on the 
ovarian origin of the neoplasms of the 
breast, concluded that there was strong 
support for the theory that*ovarian hor- 
топа! infuerces may play a large part in 
producire hypertrophy, hyperplasia and 
neoplasms in the breast. 

The idea o: indirectly influencing carci- 
noma ог the breast through endocrine 
channels is not*new. It was first brought 
into focus by Schinzinger at the Surgical 
Congress in %ermany in 1889 when Һе 
suggestec bilateral oóphorectomy as an 
auxiliary method of treatment in this dis- 
ease. The same suggestion was advanced 
independeatly of Schinzinger in 1896 by 
Beatson в Eagland. Believing the hor- 
mohal action of the thyroid gland on the 


mammary zlard to be contrary to that of 


tke ovaries, Beatson also prescribed thy- 
rcid medicatior in the hope of augmenting 
the effect of castration. Schinzinger, noting 
that carcimome of the breast was more 
rapid and more fatal in younger than in 
older women, decided on castration as a 
meåns of a»astening old age. Beatson, on 
the other kand, thought that the occur- 
rence оё camcincma in the breast was due 
whelly or in part to an abnormal function 


of the ovames and that the removal of 


these organs would therefore, at least in 
sone cases, simoly eliminate the cause of 
"the disease. Within the next few years 
Beatson’s results were encouraging. He 
noted market] improvement in some cases 
as shown Ьу the shrinkage of the primary 


tumor and#edueticn or disappearance of 


stated that góphorectomy was j алеі 
Ca y in cases of menstruatirg womem ower 
{сту years of age. He furthermore soecri- 
czLy stated that no beneficial effect wes to 
be expected in cases with metastatic l-Soas 
in the bones or viscera. Numerous -her 
Enzksh surgeons followed Beatsoa’s ot- 
steps. Among them were Bord, Thom- 
sci and Lett. Boyd reported a sere: of 
52 cases, 17 0f which showed improvervene. 
Twenty-nine of a series of 80 cases 
lected by Thomson showed improcerxzr-. 
Of the 99 cases gathered by Lett impaave- 
ment was evidenced in 23 рет cent. «Фев 
patiemts over fifty years of age wem 2x- 
cluded this percentage rose to 41. SEa- 
series of cases have been reported by 
Michels, Herman, Reynés and others 
koentger-ray castration was frst WEC 
by Коуеап de Courmelles in 1904 and his 
first report on cases treated in this mar ner 
was pullished in 1909. In 1922 а surarz-? 
o Fs € cases showed considerable imom уг-' 
ment end а more rapid regress:on of m an- 
mary tumors in those cases which rece =d 
ovariam irradiation in addition to mre a- 
tion 5^ the tumor itself. In Germa-7, 
Merer was the first to suggest ovar an 
irradiation т cases of carcinoma cf me 
breast, ane Wintz has been using it —- 
Шаг у zs a part of the treatment of сеш 
noma mammae. The latter author is d 
the opimion that this addftional procedur= 
is of greaz Importance. Additional work mm 
this phase of mammary cancer has b= 
done by Lapeyre, F rangenheim and Kæ- 
lan. The prevention of pregnancy in sw 
cases is m itself a very important cons der-- 
tion, as has been pointed out Ьу Wac- 
much, Portmann and others. It is а gener- 
ally accepted fact that the course of mam 
mary cancer in pregnant women is moše 
гар:4 v fatal than in non-pregnant patients. 
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Trout, studying the effect of pregnanc- 
after operation for carcinoma of the breast, 
obtained the records of 1% patents wita 
subsequent pregnancies, “during which 13 
developed cancer in the remaining breas-. 
Of the latter, 12 died very promptly. In 
view of such facts it is even nfore importar t 
that every measure which may be of deñ- 
nite benefit to the patient be employed. 

That sterilization by roentgen ‘rradia- 
tion should have displaced bilateral oopho- 
rectomy in these cases is not surprising 
since the mortality of operation in l.et-'s 
series was 6 per cent. We are inclinec to 
believe that there may be a distinct ditter- 
ence in the physiological effect of these two 
methods of sterilization, although we Fave 
no proof of this. The exact effects and the 
many phases of sterilization are as yet not 
well understood. Ahlbom, in a study of 
163 patients who were sterilized, was an- 
able to note any beneficial effect on -he 
duration of life, nor has any other avtaor 
been able to do this as far as we know. He 
did show, however, that in pazien-s in 
good general condition who were ster‘lmzed 
by means of roentgen rays in addition to 
receiving direct irradiation of the tumor, 
there appeared to be a somewhat more 
rapid improvement than in those treated 
only by direct irradiation of the tumor. 
Our own experience parallels that of 
Ahlbom. 

The position of radiation therapy ir. the 
treatment of malignancy is an important 
one. Often it is the only means of brirging 
relief to the patient and this is particularly 
true in those cages where metastases are 
widespread. Hoffman recently reported the 
case of a white, single female, aged forty- 
five, with numerous metastatic lesions in 
the sacrum, left ilium and pubis anc also 
several I to 3 cm. painful modules 11 the 
scalp. The pelvis was-irradiated апі ten 
months later the patient appeared much 
improved in health and with no evidence 
of disease in the breast, chest, reck or 
scalp. The headaches, diplopia and dim- 
ness of vision, of which the patient had 
complained, had also completely ceared 
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up. Prior to irradiation of the pelvis, the 
patient stated tha- her meĝstrual pefiods 
had been normal and regylar in amount 
and duration. Hoffman believes this regres- 
sion ef the metastatic lesions may have 
been due to elimination of the ovarian 
hormone which normally produces hyper- 
plasia of the breast tissue and which may 
play a part in tke acceleration of carci- 
nomatous lesions of the breast. 

To attempt irrzdiation of each lesion $n 
cases with widespread metastases is ob- 
viously unsound. It is not only unfeasible 
economically but, what is more important, 
the tremendqus -otal radiation necessary 
to atect the metastases would seriously 
impair the natural defense mechanisms of 
the body. Our experience in such cases 
leadsus to believe that, although some cases 
do not respond favorably to sterilization, a 
great many mar be expegted to show a 
definite improvement in some way ог 
other. Daland recently repogted a patient 
with multiple bone metastases whose 
symptoms were 2ompletely relieved by the 
preduction of an artificial menopause. 
Curiously enough the bone lesions began 
to recalcify follcwing this procedure. Mar- 
tin reports similar results in 2 of his pa- 
tients. Some of our own patients have 
shewn such results and also marked im- 
provement in tne general health, freedom 
from pain and a better blood picture after 
sterilization. 


CASE REPORTS Ы 


The factors used in the treatment, of 
these cases were: 200 kv. (peak), 4 to 
20 ma.; filter о.5 mm. Cu plus 4 mm. of 
celluloid; skin target distance 50 cfn. The 
dose was measured in air. The treatmehfits 
were administered in daily doses of 200 to 
300 r given at one sitting. Sterilization was 
brought about in these cases by giving боо» 
to 1,200 r anteriorly and also posteriorly to 


the pelvis through 20X20 em. or 15X15 


cm. fields. 


Case 1 (MG12555). Female, ged thirty- 
five. In March, 1930, simple left n.^stectomy 
for lump in breast noted six months previously. 
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- In Decernbe, 19:2, the patient began to have 
paintin Рег тас. Roentgenograms showed no 
metastas-s. On "February 24, 1933, cough and 
bloody s»ut-m. Chest film showed lower half 
of the Гала zeld dull, interpreted as collapsed 
lower let kEbe, probably from metastases. 
Back pam was becoming severe. Films of the 
dorsal emd ambar spine showed metastatic 
lesions -hrov zhout thé vertebrae and in the 
ribs. She was seea in this clinic March 4, 1933. 
Blood studie=: red blood count 4,330,000; Hb. 
7*per cert (Tallqvist); white blood count i 5,800. 
Treatment: C account of the wide distribution 
of the disease it was felt that the possible good 
effect of any treatment would be of extremely 
short duratien and no attempt was made to 
irradiate all mae areas involved. Anterior pelvis 
1,000 r, pos:-rior pelvis 1,000 r, lateral left 
chest 1,f00 r, 15X15 cm. field. Treatment was 
carried cut weth extreme difficulty because the 
slightest mcsement from bed to stretcher 
caused tħ- patient excrutiating pain throughout 
the spine ane otber bones. Her weight at this 
time was 112 pounds. At the completion of 
treatment or April 3, 1933, the patient left 
the hospi-al —actically free from pain. March 
19, 1934—Observation: The patient appeared 
in excelleat health and had gained 35 pounds 
in weight She had no complaints whatsoever 
and there мете no palpable masses anywhere. 
Films of *he spine and pelvis showed a very 
rerfarka же «aange from the destructive to 
the prol гатуе type of lesion. White blood 
count 6.:50, red blood count 6,100,000 Hb. 
85 per селе (Т 21197150). June 21,1934—Observa- 
tion: Th= patent was still gaining weight and 
had an excelent color. No palpable masses. 
Complains of alight weakness of the back. Little 
chafige 11 the spine except slight extension of 
metastases. September 18, 1934—Observation: 
Symptom бте until two weeks ago. The lesion 
in the left chest which had shown no change for 
one yeag, hac increased in size and there was 
some flud. Tae patient complained of slight 
pain in the lumbar spine. Treatment: 300 r to 
posterior lumbar spine over 10X20 cm. field. 
Complete reli-f of nain in forty-eight hours. 


є 

Comment. The improvement in this case 
15 remarkable. When first seen the patient 
suffered mtemse pain and to the members 
of the не unge saw her appeared to be in 
the last 305 of the disease. She improved 
almost immeeliately after treatment. There 
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are several noteworthy things абст fhe 
case. One is the change of the bcre metas 
tases throughoet the entire skel*coe тег 
the osteolytic «Ó the osteoscleretic ope 
Another feature is the gain in weigh: алс 
imorc tec blood picture. The patien’ mere- 
over vas enfirely free from рап мәс = 
period of about sixteen months. W- zr- 
unabe to account for such merkec im 
prevement except to attribute it s^ te 
irraciation of the ovaries. 


Casse и (PH11535). Female, aged clae-ty- 
eight. Rererred for postoperative -rectm=nt. 
She hzc had roentgen therapy (200 Ev., ccs 
in Pasadena, California. (Feb. 8, 1033, pase 
rior let breast 7% r, anterior left ахаа == r, 
lateral eft axilla 1,470 r. Further reeatmert= 
April =, 1933, lateral left axilla 370 г, pes: --730- 
left axilla тооо r, anterior left breast 1,1 > г. 
Further treatment: May 23, 193% авїс-ю- 
left sepraclavicular area 8co r, let lara 
axilla joo r, left anterior breast coo r, lef- 
розсегэсг breast 960 г.) Patient was ser ia lis 
clinic on September 25, 1933. Palpable sapra - 
clavievlar gland. Films of the chest sh wec 
morte] area of dullness beneath the se«sac 
left rb 2xtending outward toward the zx la-v 
line, question of metastatic process. Treemmert_ 
goor an-erior left chest, goo г posterio- let des: 
20X 2c em. fields. November 1, -93g—Otssna- 
tior: Supraclavicular gland smaller, ches sim 
shows no change. Patient feeling well. Матт 
29, 1934— Observation: Films of -he ре vi: 
show oealized areas of diminished фу 
abou- the left acetabulum and the heaé > 
bota femora and ischial tuberosimes. M 7 
1934—5servation: Patient complaias сї раг 
in both hips. There was induration 3f the eft 
breast area. Treatment: Anterior pelvis | .20c 
г, poste-ior pelvis, 1,200 r, 20X2e cm. felds 
1,5CO т to indurated area left lareral bæast 
гозо ст. field. August 29, 1931— OO »e——va- 
tion: Patient practically symptom-free, =n- 
siderzkle gain in weight. The patient kotec 
entirely well. The gland above zhe lef с\т de 
had ci:eppeared. The bones showed а waw r=- 
markable change from the des-ructiwe ге che 
proliferative type of metastatic lesior. 


Corrent. Up to the time of stemlize tcn 
this pacent's course was distinctiv -ezn- 
ward. The improvement after stenlize-scn 


was almost immediate and quite таг- 24, 
e 


68" 

е 
as tvidenced particularly by the change in 
the type of metastatic lesions from the 
osteolytic to the osteosclasotic туре. We 
are unable to offer any explanation for this 
phenomenon but believe it тау be asso- 
ciated with and result from sterilieation. 
The disappearance of the gland may have 
been due to direct radiation. 

Case 1 (MG11304). Female, aged thirty. 
On December, 1930, radical left mastectomy. 
Pathological report adenocarcinoma grade 111. 
On May 1, 1931, began to have severe pain in 


back of head and neck. Difference in size of 


pupils. Ptosis of the left eyelid. Small tender 
lump in anterior left chest wal! with pain 
radiating toward the right beast, considerable 
cough and occasional bloody sputum. Seen in 
this clinic on January 6, 1931. Treatment: 
1,600 r left anterior chest, 1,200 г lateral left 
chest, 20X20 field; anterior pelvis 650 r, pos- 
terior pelvis 630 г, 15X15 cm. fields. Lower 
right lung field showed 1.5 cm. rounded area 


cf increased density which had appearance of 


metastasis. July 14, 1931— Observation: Pa- 
tient still has difference in size of pupils. Head- 


aches relieved completely. Slight induration of 


left supraclavicular region. No palpable glands. 
Menopause. On August 31, 1931, patient died 
suddenly at home, presumably from metastatic 
‘involvement of brain. 


Comment. The neurological signs, course 
of disease, and the subsequert sudden 
death of the patient lead us to believe that 
metastatic lesions were present in the 
skull. The severe headaches were entirely 
alleviated. We believe the regression of the 
symptoms may have been due го the irra- 
diation of the ovaries. 


Case ту (BM :88:). Female, agec forty-one. 
Radical left mastectomy on August 23, 1332. 
Adenocarcinoma grade п. Seen in this cinic 
on September 19, 1932. Treatment: 8co r 
lateral left axilla, 800 r anterior left chest, 
20X20 field. March 8, 1933— Oo»servation: 
Patient feeling well. Small gland in the right 
axilla. Treatment: 1,200 r anterior left chest, 
1,100 r posterior left chest, posterior pelvis 
700 r, anterior pelvis боо r, 2c X20 ftelds. 
February 7, 1934— Observation: Patient feel- 
ing wery well. Slight menopausal symptoms. 
Chest film negative. Has gained weight. June 
25, 1934— Observation: Patient has no com- 
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plaints except pain in epigastrium. Gastroin- 
testinal examination showed gduodenal «сег. 
No evidence of metastases. Gland in the axilla 
no longer palpable. October # 1934—Observa- 
tion: Patient has no symptoms of any kind. 


Comment. When last heard from, this 
patient had no symptoms. We believe that 
the gain in weight and general improve- 
ment in her condition may have resulted 
from sterilization. 


e 

Case v (BM4o8%1). Female, aged thirty- 
nine. Radical right mastectomy on November 
24, 1931. Adenocarcinoma. Seen in this clinic 
on January 26, 1932. Film of the spine showed 
moth-eaten lesion in 12th dorsal vertebra. 
Appearance typical of metastases. Treatment: 
1,000 r anterior right chest, 1,000 r posterior 
chest, 20X20 cm. fields, 1,200 г over 12th 
dorsal vertebra, 10X20 field, 1,050 r posterior 
pelvis, 1,050 r anterior pelvis, 20X20 ст. 
fields. April 4, 1932 —Observation: Extension 
of process to 11th dorsal veftebra. No treat- 
ment. Menstruation ceased, no menopausal 
symptoms. Мау т, 1932—Obsérvation: Lesion 
in the right shoulder suggestive of metastases. 
Some pain. Treatment: 1,200 r anterior right 
shoulder, 1,200 r posterior right shoulder. 
June 1, 1932—Observation: No pain whatso- 
ever. Numerous skin nodules in right axilla 
and glandular involvement in the left supra- 
clavicular region. Treatment: 1,000 r posterior 
left supraclavicular region, goo r anterior left 
supraclavicular region. June 25, 1932: Patient 
too ill to continue treatment. July 30, 1932: 
Patient comatose 2nd moribund. Died shortly 
thereafter. 


Comment. Although the pain was’ re- 
lieved in this case the rapid progress of she 
disease was not appreciably checked. Some 

cases of carcinoma of the breast До not 
appear to respond in any way to steriliza- 
tion and this is one of that type of case. 
We have been unable to find any explana- 
tion for this. 


{, 
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Case vi (ВМ6175). Female, aged fifty-three. ° 


Simple left mastectomy on October 14, 1932 
Adenocarcinoma grade 111. Seen®in this clinic 
on October 17, 1932. Treatment: 1,000 r left 
lateral chest, 1,000 r anterior left raclavicu- 
lar region, 20X2c cm. fields. DeXmber 16, 
1932—Observation: Right breast appears filled 

. 
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„With small rounded masses. Treatment: goo г 
antefior right breast, 300 r lateral right breast, 
20X20 cm. fells. April r4, 1933—Observa- 
tion: No changed Sterilization advised; боо r 
posterior pelvis, боо r anterior pelvis, 20X20 
cm. fields. June 15, 1933—Observation: Com- 
plete menopause. No symptoms. Right breast 
shows some thickening. but has reduced in size 
considerably. 5kin recugrence in the left axilla. 
Treatment: 1,200 r posterior left axilla, 15X15 
cm. field, anterior left axilla, 15X15 cm. field. 
July 18, 1933 Observation: Skin nodules in 
the axilla reduced. Patient feeling well. Com- 
plains of slight hcarseness. October 13, 1933— 
Observation: Patient complained of some pain 
in the back. "ims show metastases to both 
femora aad pathological fracture of 1st lumbar 
vertebra. Treatment: 1,200 r to the lumbar 
spine posteriorly, 10X20 cm. field; 1,200 г 
right lateral pelvis, 20X 20 cm. field. November 
10, 1933: Pat ent free of pain. Right breast 
enlarging rapicly. Treatment: 1,200 г anterior 
right breast, 1,200 = lateral right breast, 15X15 
zm. fields. When®ast heard from, about April 
1934, the patient aad a large mass in the right 
apper abdomia&l quadrant and was in very 
Door condition. 


Comment. This patient showed only a 
slight temporary :mprovement and belongs 
n that group of cases which show little 
f any response to sterilization. 


Case vit (V.Grz321). Female, aged thirty- 
ive. Lump in the left breast for five years. 
simple (7) left mastectomy on January 29, 
1929. Excision of the lump from the center of 
-he scar on February 27, 1929, followed by 
-oentgen treatment; unable to say by wham or 
-o give cose. Mass in left axilla on April 1, 

934. Radical dissection on April 17, 1931. 
Adenocarcinoma grade 1 in aberrant breast tis- 
sue. June 20, 1332, removal of mass from scar, 
züenocascinom grade 11. Implantation of two 

mc. seeds into gland in the left axilla. Octo- 
ber 13, 1534, Gand noted in the right axilla. 
November 15, 1932, seen in this clinic. Pain 
m the right beast and moderately enlarged 
*cland in the right axilla. Treatment: 1,200 r to 
the right axilla, 1,200 r to the right anterior 
breast. Patient refuses sterilization. June 13, 
-933—Observa‘ion: Patient complaining of 
cyspnea. Film of the chest shows no evidence 
cf mess. August 4, 1933 Observation: 
Film sho#s metastases in the pelvis. Treat- 
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ment: 8co r anterior pelvis, 800 r pos -a»- 
pelvis, 2c X20 cm. field. September 24, 1e 33— 
Озэзе-уаг on: Menopause. Steril _ zation c£ sed 
Pain in the pelv& gelieved. Complars cf mur 
in the right side*of the face. Films show zera 

pEte destruction of head and neck o the azhr 
side of mandible. Treatment: 200 r to ange э} 
jaw, 5X5 cm. fteld, for the relief of pain. V гу 
15, 1934— Observation: Patient feels very wel 

No complaints. Face asymmetrical. Ju — 17. 
1634— OLservation: Severe pain m the ~zght 
mandible Films show some regeneration ст d- 
stroyed part of the right mandible. T--zt3-:- 
2,соо г tc the right jaw, 10X 10 field, 300 - >er 
day. Pain relieved completely with será 
treatmem. August 28, 1934—Observatior Мо 
pain. Some swelling of the right ау. Nove g »er 
11, 1¢34—Observation: Pain in the cervie— re- 
gion. October 16, 1934—Observa ов: “о 
change. Pain persisting. 


Conment. Although the patient did + ct 
complain ef pain of the right jaw v-tl 
November 26, 1933, we believe that the 
lesion mast have been present for sme 
time. The regeneration of the Бопе dammz 
the pericd of nine months can hard be 
attributed to the dose of 200 r ave to 
releve her pain. We believe the regrez»a 
of this lesion may have been due to the 
elimination of the ovarian hormore. 

Case v п (MG 12419). Female, aged іс:ту- 
one. On Abril 14, 1932, radical left mastectamy 
"or tumor of two months’ duration. Рато oz - 
cal repor-, carcinoma of high malignancy. 
June 26, 1932, miscarriage of Сус moxths 
pregnancy. December 20, 1932, dibtz пев 214 
curettage for therapeutic abcrtton cf ‘wo 
montls pregnancy. Sterilization advised. Tmat- 
ment: 700 т to anterior pelvis, 700 r to poste гг 
pelvis. 15 x15 cm. fields. April 25, 19;;—#%- 
servation: No menstrual flow sinze January 27, 
1923. No menopausal symptoms сї ary kand. 
September 19, 1933— Observation: Small a xi- 
ulein eft axillary fold. No treatment. Маза 7, 
1974— Observation: Мойше still presen’. E» zt- 
meat: I,8co г to anterior left breast. Cctpb - 8, 
1974—Obeervation: Condition good. 

Corameéit. Generally speaking саге mao- 
mas of tne breast appear to grow nore 
rapidly ir pregnant than in nom-pregrz 3 
women. This patient is an Italian мо п 
who has several children and stenriza en 


was indicated to prevent subsequent preg- 
nancies if for no other reason than to guard 
against the deleterious effect thereof on 
the tumor. This patiene had no serious 
menopausal symptoms which might con- 
traindicate sterilization by irradiagion in 
cases of this type. & 

Case 1x (MG12262). Female, aged thirty. 
Radical left* mastectomy on September 19, 


1932. Pathological report, adenocarcimoma 
grade п. Seen in this clinic on October 18, 
1932. Treatment: Posterior pelvis 700 r, an- 


terior pelvis 700 r, left posterior chest goo r, 
left anterior chest 1,200 г, 15X15 cm. fields, 
left axilla, 1,000 г, 10X 10 cm. field. January 
24, 1933—Observation: Menstruation ceased. 
No palpable glands. Complains somewhat of 
menopausal symptoms. Мау 23, 1433—Obser- 


vation: Feeling well. No signs or symptoms of 


metastases. Still complains of menopausal 
symptoms. August 16, 1933—Observation: Still 
complains of menopausal symptoms. Feeling 
well otherwise. Treatment: 600 r to each side 
of the head over pituitary region. October 24, 

933—Observation: Patient feeling fine. Only 
very slight menopausal symptoms since treat- 
ment over pitultary. No evidence of metas- 
tases. October 11, 1934—Observation: Patient 
well. No symptoms of any kind. 

Comment. This patient had no evidence 
of metastases. We are unable to say 
whether or not the appearance of metas- 
tases may be retarded by roentgen irra- 
diation of the ovaries. The nature of the 
disease is so serious, however, that we 
believe sterilization should be carefully 
considered in all young patients with car- 
cinoma of the breast. This is the only one 
of our cases to suffer from serious meno- 
pausal symptoms. We are unable to say 
whether or not the relief from these symp- 
toms was due to irradiation of che pituitary 
gland. 

Case x (BM7572). Female, aged thirty-five. 
Recurgent carcinoma of the left breast. Seen in 
this clinic on June 20, 1933. Four 0.5 cm. nod- 
ules over the left anterior chest weil 3 cm. 
mass over fourth left anterior costal cartilage. 
Total of 2,200 r to the mass over cartilage, 
гоҳо cm. field; 1,800 г to remainder ef the 
left anterior chest, 20X20 cm. field. July 25, 
1933—Observation: Patient feeling well. No 
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skin nodules palpable. Sterilization advised. 
Treatment: боо r anterior pelvis, боо гу pos- 
terior pelvis, 20X20 cm. ка), 1,400 г to the 
gland in the right axilla, #X10 cm. field. 
October 31, 1933— Observation: No evidence of 
recurrence. Patient feeling very well. March 8, 
1934— Observatior: Patient feeling very well. 
No complaints of any sort. No evidence of re- 
currence. October 12, 1934— Observation: Con- 
dition excellent. No evidence of recurrence. No 
menopausal symptoms. 


Comment. To cate no recurrence or nfe- 
tastases have been found in this case. This 
may be due to sterilization. We do not 
know whether or not sterilization delays 
the appearance of metastasis. 


Case x1 (ВМ5936). Female, aged thirty-six. 
In February, 1932, simple right mastectomy. 
Pathological report adenocarcinoma, high ma- 
lignancy. Recurrent mass in the right axilla on 
June 1, 1933. Seven months pregnancy. Thera- 
peutic abortion because of rapid increase in the 
size of the mass, in the right axilla. Seen in this 
clinic on August 28, 1934. Treatment: 1,000 r 
anterior right shoulder, 1,000 T posterior right 
shoulder, 800 r right axilla, боо r posterior 
pelvis, боо г anterior pelvis, 20X20 fields. 
October 31, 1933— Observation: Mass in the 
axilla reduced considerably. Excision done. 
Treatment: 2,000 r anterior right supraclavicu- 
lar region for gland, 10X10 field. Decembet 4, 
1933—-Observation: Patient feeling very well. 
Menstruation ceased, no menopausal symp- 
toms. 


Comment. This appears to have been a 
favorable result. While the follow-up is in- 
complete we have heard indirectly that the 
patient had been getting along very well 
until a few weeks ago. She is now beginrfing 
to fail slowly. There have been no un- 
toward menopausal symptoms. ., 

Case хи (MG9198). Female, aged thirty- 
three. Simple (?) right mastectomy in June, 
1927, followed by roentgen therapy to chest. 
Pathological report, malignant adenocarcinoma. 


< 


November, 1927, recurrence in right parietal* 
927, 


region. April 2 to 21, 1928, patient was given 
576 mg. of lead phosphate intrawenously. Seen 
in this clinic Apri! 26, 1928. Several small skin 
nodules along scar, several 2 crwgglands in left 
axilla; two 2 cm. tumor masses oveNgght parie- 
tal region. Limitation of motion of right hip. 


> 
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reatment about 8co r anterior pelvis, 800 г 
postério- pelvis, ipe cm. fields. About 800 r 
anterior ehe t, 20X20 cm. field, 800 r 
right axilla, 1с X\s5 cm. field. August 13, 1928— 
Observa-ion: has of the skull and pelvis 
showed definite increase in density of metastat- 
ic lesions, filling in with new bone and nodules 
in skull have almost disappeared. November 6, 
1928—Observation: FiJms of the skull and 
other bores continue to show improvement. 
February 5, 1929, general condition good, 
slight pain in Eft femur. Treatment about 800 r 
to left femur. June 28, 1929, patient's color not 
as good as las- time. New lump in scalp. From 
this time cn tlie pazient gradually became worse 
and died about eight months later. 


Comment. It was thought* at the time 
that the markec improvement in this case 
may have ben due to the injections of 
colloidal lead. We now believe that the 
favorable result was due to sterilization. 
The noteworthy thing in this case is the 
regression of tht nodules in the scalp and 
the filling in of the metastatic lesions in the 
skull. She received no roentgen therapy to 
this regien. The lesions in other bones 
showed equally striking results. We believe 
that these also were probably due to 
sterilization. 


e. CONCLUSIONS 


1. Certain cases of carcinoma of the 
oreast in young women show marked im- 
orovement aster irradiation of the ovaries 
with a sterilizing dose of roentgen rays. 

2. We believe that this improvement is 
"elaeed to the sterilizing effect of roentgen 
"ays on the owaries. 

3. Improvement may be evidenced by 
lisappearance of metastatic nodules in the 
skin, sh-mkaze of glands showing meta- 
static involvement, a better blood picture, 
change of the osteolytic type of bone lesion 
о the csteosclerotic type, alleviation of 
pain and a subjective feeling of general 
“zood health. 

4. No conc usiens can be drawn at pres- 
ent on any ® есі roentgen irradiation of 
-he ovaries may have on the time interval 
ef appe of metastases after irradia- 
Aan. - 
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5. Only one of our patients has sh yn 
more {аж slight menopausal srmpt rs 
6. At present we have no reason te be- 
lieve tha: sterifigation prolongs ће d ra- 
tion o7] f= in these patients. Our obse va 
tion legcs us to believe, however. ас zhe 
course 5^ жепей cases is fairly good, ter- 
minating n a relatively sudder declme 
whereas toe course of unsterilitec pat -nts 
is a steady painful decline du-ing which -he 
patient 5 anable to live her usua. life. 
Alteugh no such comparable =vi- 
dence cf hormonal influence has -een 
shown to exist in other malignancies, 23- 
perimen:a-jon in this direction dese--es 
more azter поп and should be carried «ак. 
8. We believe all women with сатсїтт ra 
of the breast who have not reached -He 
апепсрг вс should receive ovar:am irea 3a- 
tion. 
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TREATMENT OF CANCER OF THE BLADDER Br- 


IVIDED DOSES OF 3OENTGEN RAYS 
AT LONG DISTANCES, 


By R. S. FERGUSON, M.D. 
Memortat Пора 


NEW YORK OTY 


i JUNE, 1935, Кёуеѕ, Hocker and my- 
self reported our observations on a 
series of 16 multiple tumors of the bladder 
treated by civiced doses of roentgen rays 
at long distances. It was pointed out that a 
technique had been evolved which, in the 
later cases of the series, had resulted in a 
conside--ble number of complete regres- 
sions in these low grade multiple tumors. 
We are ncw prepared to report our ob- 
servaticns ir detail in a series of 48 cases 
of tumcr of the bladder. Fourteen of these 
patients were diagnosed and treated in the 
Carpenter Memorial Clinic of the Homeo- 
pathic Hospital, Wilmington, Delaware 
(Table 1). The patients originated with Dr. 
Victor D. Washburn anc were treated by 
him wita the consulting services of Doctors 
Hocker, Hynes and myself. I am indebted 
to Dr. Washburn and to the Carpenter 
Memoria. CEnic for the privilege of report- 
inf these cases. The remaining 34 cases 
were seen in the office of Drs. Keyes, 
McLellan and myself and treated there by 
Dr. Hocker (Table и). 

Among these tumors, all histologically 
verified by one or more biopsies, there 
wete 17 single -umors and 31 multiple 
tumors. The latter were all Grade и or 
oWer, while -he 17 single tumors were all 
Grade п and aigher, and all of the infiltrat- 
ng vagety. 

«Treatment in t of the cases was under- 
-aken for paliation only, for the relief of 
dain or aemorrhzge. All of these patients 
vad extensive tumors and several already 

* 3ad metastases. Each of these patients is 
dead. 

Of the remzinirg 40 cases treatment has 
been completed a sufficiert length of time 
tthree mog: to one year) to allow of one 


or more subsequent cystoscopic observa- 
tions in all but 4. This report is base oem 
the zystoscopic observation of the rnain- 
ing 36 cases. 

Ir these 36 cases, complete reg-?s эа of 
the -umor or tumors was noted x >. In- 
ccra»lete regression requiring farther treat- 
man: was notedin 11, while in 5 -he c«ar- 
mn: apparently had no influence ж the 
size of the tumor. Of these 5 cases *are 
dead—tae only deaths in the seres x ther 
than the palliative cases already re i rec 
ta. 

- 


o true recurrences were note] m гтту 
of the 35 cases. New tumors appeared m 
other locations in the bladder—in ore case 
in wiich a complete regression hac >een 
pre»usly noted, and in 3 cases in +h ch 
the regression had been incomplet ') -ke 
20 Datients, whose tumors compte re- 
zressed, 6 were single tumors of Grace 1 
or еһе, while the remainder wer al 
mult ple tumors of low grade. Of the 11 
cases with incomplete regression 4 were 
single tumors, the remainder mulwol:. 

We have a definite conviction, x set 
"orta by Keyes, that some of ou- ieor- 
plete regressions were obviously Gue ™ an 
тел степе amount of treatment. Whee ve 
compare the total amount of гаа боа 1а 
the 2arly cases with that received by acre 
recen= patients, it will be noted -aet aur 
techmique has gradually changed Шот te 
delivery of a total of 6,000 r to twc - kin 


porta s, ю 12,000 or 15,000 r to three ог 





four skin fields, as in many of tæ œe 
recen: cases. 

We began the treatment of ths srs 
with -he technique previously usei i- tie 
treatment of teratoma testis. Ths a- 
rique comsisted in the applicator o tie 
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~ E 
Case | 
FOURTEEN CASES TREATED AT THE CARPENTER MEMORIAL CLINIC, WILMIMGTON, DELAWARE . 
е 
Е m Е "E 
e | Daily) ) 
е р; No. | Dose| 
T е. Ss- . . = 
N N Date—First | Type of Filt » e Skin |Daily| to | Total NEN 
OO. Name | Treatment Tumor SUE ge S Fields | Por- | Each| Dose каша 
. “ш tals | Por- 
| 
" | | tal 
" | = = E—— — 
3 | ЕЗЕТ А 
1 W. A. | June, 1935 | Grade mı | 1 horaeus 100 | 3 2 100 | 8,800 | General condition poor 
a* | P. B. May, 1932 | Grade iv Expired 5/5/35 
Infiltrat- | CX-ray for palliation only— Bladder not treated) е 
| ing 
з 10. В. Sept, 1935 Grade n | Thoraeus 100 3 2 200 | 9,000 Cystoscopy 9/10/35— 
Multiple | | No tumors 
4 N. F. Jan, 1935 Gradg п с.$ mm. Са 100 à 2 | 1% | 8,500 | Cystoscopy 8 30/35—2 
Multiple | 1.2 mm. А. minute projections 
— = — ——|— —— — — — | | — ~ 
E |J. March, 1955 | Grade 1 Thoraeus 100 3 2 200 | 9,000 | Cystoscopy 9/10/35— 
Multiple No tumors found; 
| pink areas at site 
6 W. H. | March, 1935 | Grade i1 | "10raeus 100 | 3 2 200 | 9,000 | Cystoscopy 9/10/35— 
Multiple | No tumors; red areas 
| at site 
| Е — — = ee! кы. " = 
e. 
Ec ч | А 
seq G. H: Feb, 1935 | Grade 1v | Thoraeus 100 3 2 100 | 9,000 | Ill at Soldiers Home, 
Infiltrat- Washington, D. C. No 
ing report on condition of 
bladder 
: | em | ; "mae m 
8* | W. К. | Feb, 1935 | Infiltrat- | Thoraeus 100 | 5 2 | 100 5,400  Discontinued—condition 
. | ing | poor— Expired 3/18/ 
| 35 * 
9 | W.L. | Feb, 1935 | Grader Thoraeus 100 | 2 2 100 5,900 | Cystoscopy 7/19/35— 
Tumor smaller 
i n 5 TER | E E | > А 
19* | A. McV.| Jan., 1935 | Infiltrat- | о. 5 тт. Си | тоо 2 2 | 100 | 6,000 | 4/29/35—Entire blad- 
| ing 1.0 mm. Al | | | der inflamed 
| Multiple | | | 7/21/35— Bladder symp- 
| | toms subsiding. Ex- 
| | pired 8/12/35 ° 
3 = = à » = : == | 
| 
II E. M. March, 1935 | Grade m | Thoraeus 100 2 2 100 6,000 | 8,23/35—No regression 
" м | | E 
| . Multiple m | i a | 
jx pO GR. Jan. 1935 | Grades1-1| c. 5 mm. Cu] 100 | 2 2 | 100 6,000 | 6/7/35—No tumors 
Multiple | 1.0 mm. Al | | 
| e 
Е А | | m ~ 
13 R.T June, 1935 | Grade 11 | Thoraeus 100 | 3 2 200 | 9,000 | Too early for examina- 
Multiple | tion А 
. ш Е E E g Е > А : i 
t4 | А.УапВ. April, 1935 | Grades 11- Thoraeus 100 3 2 I0O0 | 9,000 | 8/19/35—No regression; 
ul tumor seems to be 
Multiple | growing 
-e 
* Palliation only. 
L] 
e 
. 
. е е 
~ . 5 
• 
4 е 
e 
. 
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+ 
Tasi П * 
5 lHIRTY-FOUR CASES TREATED IN OFFICE O^ DRS EEYE , MCLELLAN AND FERGUSON 
А Dally, 
| Dis | Me | рее 
Жїз. | Eae Date First Туре of Filte каша! Skm July! to Total Results 
Treatment Tumor En Кеш. Рот- | Each Dose 
tais Por- 
. 
Е О Я 7 tal Е Е 
4 г г et 
I JN. 7/18/34 Graden | о.5 тт. Си| 7c | 2 ап. z | 400 | 7,100 | Died, Feb., 19> 
Multiple | 1.0 mm. Al 2 post 
= 10/4/34 $c | 1 ant- 1 | 300 | 4,400 
post 
g 4$. 7/30/34 | Grade iv o.5 mm. Cu| 7с | 2 ent. доо | 8,000 | Died April 195- 
Multiple | 1.0 mm. Al 2 post 
—Á— ee | = | - E aces = 5 
3 SCG] 7/23/34 Grade п” o.smm. Cu| -c| ::n- 4009 6,400 | Recurrence ип Ф 
Multiple | 1.0 mm. Al 2 post treatmen: at present 
3/27/35 Thoraeus loz | 2 ant. тоо |Pro»osed 
| 1 post. 12,000 
+ | Mrs.S| 7/23/34 | Multiple | o.5 mm. Cu| -e | 1 ant. 1 | доо | 4,800 
| 1.0 mm. Al I post. 
. 
2/19/35 Thoraeus 10e | 1 ant. 2 | зоо | 5,000 | Negative for tumen 
в | 1 post- June, i935 
5 | J M- 7/24/34 Multiple | o.5 mm. Cu| 7o | тап. 1 | доо | 4.000 | Wound cpeaed йз >, 
1.0 mm. Al | 1 gost. 1925, to hosp а! 
6 | Ж 8/20/34 Multiple | o.5 mm. Си! то | 2 an:. | | доо | 8,000 | Well, Augus, 1z— . 
1.0 mm. Al 2 post. 
; ө 5 8/21/34 Single о.5 mm.Cu| зо | 2 anr. 400 | 6,800 | No evidence o: t2mcr, 
| 1.0 mm. Al 2 post. Sert., 925 
M : | DLL NE = 
8 LaM. 3/16/34 | Multiple | o.5 mm. Си) 7c ant. 300 7,200 | Died, Feb., 193: 
| 1.0 mm. AI 2 post. 
9 |K. vnus | Multiple | osmi] nodo. | + | goo | бесе, | Wall 
1.0 mm. AI 2 post 
о PR. K. 3/18/34 Grade i o.§mm.Cu| 7o | Lane * | 400] 6,000 | Well 
Multiple | 1.0mm. Al 2 post 
. ELA dil Я : 
1 S. 2/29/34 (ВІ. neck) | о.5 тт. Си| уо | 2 ant. t | 400 | 8,000 | Well 
1.0 mm. Al 2 роя 
. == — — = = 
9 | B. 12/1/34 Grade 1 o.5mm.Cu| уо! 1 ame 1 300 5,000 | Died, May, 193: 
| Multiple | 1.0 mm. Al 2 pos. 
e | 1/5/38 Thoraeus 1202 rant = | 100 | 7,800 
I post. 
* аа Е = — - = 
3 | 19/8/34 Grader | о.5 тт. Си| уз] 1 ant : | доо | 6,000 | Well 
Multiple | 1.0 mm. Al 2 post. 
е =— — 
4 E. B. 15/15/34 Grade 1 о.5 mm.Cu| тз | гал 2 |400| 8,900 | Tumor much smaller; 
1.0 mm. Al 2ps. fulguratec, Jug 1925 
1 pe- 
| r neal 
° i m ni 
. e . 
e. a. — 
. 
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> 
. Taere II (Continued) 
= — = — = = =) 
== - - — — - - — + 
| | . |Daily 
| e | А No. D У ) 
: T F Dis- Skin |Daily Se "Total 
No.| Name Date First Гуж of Filter tance, ONIN Por to ota Results 
Treatment | Tumor em. | Fields -| Each| Dose 
s tals P 
| Or- 
| | id | tal 
— - T » | 8-09 es 
| г г 
15 | Р.С 40/29/34 Сгадеш | ə 5 mm. €u| 70 | 2 ant. 1 300 | 7,2@0 | Dying : 
| Multiple | 1 o mm. Al 2 post. 
6 | P. 11/1/34 Multiple | ә 5 mm. Си) 70  2ant. 1 400 | 4,800 | Died, Feb., 1935 
| 1.0 mm. Al 2 post. е 
1; | W. К. 9/19/34 Multiple | 5.5 mm. Cu| то | 2 ant. 1 | доо | 3,600 | Died, Spring, 1935 
| 1.0 mm. Al | 1 post. 
uM ЖОННИ TEN ds - — —  — 
18 К. 12/3/34 | Single o.5 mm. Cu| 70 | r ant. I 400 | 3,600 | Well 
: | e 1.0 mm. Al | 2 post. ы 
19 B. 12/8/34 Multiple | 5.5 mm. Сои | 70 | 2 ant. 2 | доо | 7,600 | Well 
1.0 mm. Al | 2 post. 
| I pe- 
rineal 
— d == = = u = = — ы _ = — 
20 L 1/8/35 Gradet | Thoraeus тоо | 1 ant. 2 100 9,900 | One very small tumor 
Multiple | 2 post. Жу; radium im- 
planted 
21 К. 1/16/35 Multiple | Thoraeus тоо | 1 ant. 2 |тоо | 5,400 | Much reaction at end of 
| I post. treatment; well in 
| June, 1935 
22 | E. 1/28/35 | Single Thoraeus 100 | 2 ant. 2 тоо | 9,000 | May, 1935, remains of 
j | 1 post. tumor fulgurated 
[s _ e E CIEE e 
23 | J.H. 2/10/35 Grade п | Thoraeus 100 | 2 ant. 2 тоо | 9,000 | Excellent results, e no 
| I post. trace of tumor 
24 | E. C. 4/1/35 Grade п | Thoraeus IOO | I ant. 2 100 | 5,400 | One small tumor, Sept., 
| Multiple | | I post. 1935 
later— 
2 ant. 
| 2 post. 
25 | Mrs. W 4/11/35 Grade п | Thoraeus 100 | 2 ant. 2 тоо | 12,000 | Radium implantatin 
| | 2 post. | into base of tumor, 
| August, 1935 ө 
: —— —J _ == _ 
a e . в : : B 
26 | C. 5/1/35 Single | Thoraeus тоо | I ant. 2 150 | 6,450 | Well 
I post. . 
later— 
е 
| 2 ant. 
| 2 post. 
— dis ы = T m I Nr == — Е — = e 
27 Be 5/6/35 Grade 1° Thoraeus гоо | 2 ant. 2 тоо 8,400 | Treatment stopped be- 
| 2 post. cause patient devel-e 
oped cystitis; well, 
| Sept., 193$ 
кели NS o m _ Е as oe _ _ Es 
28 Lc. 5/15/35 | Grade п | Thoraeus 100 | 2 ant. 2 тоо | 11,200 | Well, August, 1935 
| Multiple | | 2 post. 
* | (Recur- | | 
| rent) | _ 
e 
. : А 
“2 P 1 e. 
. 
4 е 
5 J 
. 
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ғ 
. ТавіЕ Il Continued е 
=y = = = = = E - — - = 
\ Dails | 
D; No. б 
N Name Date First Type of Filte ай Skin (Baily) fo | Total liiis dió 
TOR SDN "Treatment Tumor mer Haee] Fields | Por-| Each} Dose 2 
єт. ыб | Por 
*. 
| tal 
= ) - M m de Шы l|. _ Е 
í | r r E^ 
29 "| б. 5/20/35 Grade п | Thoraeus їсо | 2 ant. 2 | тос | 12,000 | Well, ‘August, в ~ 
Multiple | 2 post 
3@ | L. 5/27/35 Grade m1 | Thoraeus ICD | 2 ant 2 15C 5,550 | Wel 
| d» post 
31 Z 6/24/35 Grade 1+ | Thoraeus ICO  2anr. 2 10C 2,100 | Treatmen- ne f а shed; 
1 post patient dev=op-d 
cystitis 
-|———— е - — — -——— - -— = 
32 Ls 4 7/8/35 Grade1+ | Thoraeus iCO | т айт 2 оё 4,800 | Treatmen- dever=c as 
Multiple 2 post patient devatoy -d 
cystitis 
33 | Mrs. N 4/17/35 Grade п | Thoraeus 12 2an. | 2 тос | 9,000 | Radium implaar 4 trao 
Multiple I post one rem unmg timer, 
| Sept., 1535 
= И m = | l nl ЖЕ E m Hn ae 
34 M b 4/22/35 Grade1+ | Thoraeus 12 2an. 2 гос | 11,200 | Tiny tumor xlezsted, 
ы Multiple 2 post Aug. 1935 
е | 8 yrs. ago, | 
now single, | | 
following factors: 200 kv., 0.5 mm. copper, from 3,000 to 4,000 r delivered то each «f 


1 mm. aluminum, 70 cm. target skin dis- 
tance, 300 т daily to each of two portals. 
Wath this technique it is possible to deliver 
to the pelvis 2,000 to 2,700 r to each of four 
portals. Hewever, this total was seldom 
realized in our early cases due to recta! 
mucositis, and rectal and bladder tenes- 
mus. 

The technique has gradually changed 
affer consu tations with Dr. Quimby to 
that which 1s used at present as follows: 
200 kv., Thoraeus filter (equivalent of 1.62 
mm. of copper), 100 cm. target skin cis- 
tance, "ico т daily to each of two opposite 
portals. Four skin fields are used, the re- 
maining two being treated on alternate 
days. With this technique totals of 3,000 
to 4,000 r per field may be easily reached, 
thereby delivering a total of 12,000 to 
16,000 r te the four skin portals. From 
these factors Dr. Quimby has estimated 
that a Ыад4@г tumor at the average depth 
f тору: im the body would receive 10 to 
threshold erythema doses respectively, 

e 











four skir fields; this provided that cac foer 

beams actually converged in the Ыа ce. 

While we make a very careful ебет зо 

converge the fields, it is evident that zhey 

do пот and we must allow for a тахала т 

20 per cent loss. With this allowance we 

are s-ill able to deliver by this tecknique 8 

to 11 threshold erythema coses to a »la«-| 
cer tümer. 

Of 17 of the more recent cases træt- Ey 
this тес technique there were 9 compe rz- 
gressions, checked by cygtoscapic examina- 
поп. n ene, a single new tumor acpcared 
sx mon-hs after completion of tre=tmenrt. 
In 4 cases there was regression buz iz was 
incomplete and the tumor sequirec fur- 
ther t-eatment by other means, ustal ^l- 
zurador and radon implantation smeugh 
the cvstoscope. In one case there was no 
regression, in 2 the treatment has beam tco 
recently completed to observe the =sdt 
end in the remaining case there wes, :ori- 
plete regression of the original temers an 


the bladder, but almost immeqistds *here 


Zi R. 5. Ferguson 


wag a new crop of multiple tumors which 
proved entirely resistant to further treat- 
ment and the patient finaély succumbed. 
. . 
SUMMARY 

І. A series of 48 cases of tumor *f the 
bladder treated by divided ďoses of roent- 
gen rays at long distances is reported. 

2. Of 36 cases, all verified by biopsy and 
subsequently observed — cystoscopicallv, 
there were 20 complete regressicns with the 
appearance of a new tumor in but one of 
these cases. 

3. In the cases in which regression was 
incomplete, subsequent treatment was 
much simplified and usually coasisted in 
fulguration and radon implantation in the 
base of the remaining tumor or tumors 
through the cystoscope. 


Jury, 1&6 


4. Treatment by this technique сар b 
carried to a total of 3,000 to 4,000 r to @ach 
of four portals without mgrked constitu- 
tional effect and with very little local 
irritation to the skin, bladder and rectum. 

s. The rate of primary regression re- 
ported in this serses of tumors of the blad- 
der exceeds that observed with any pre- 
vious form of irradiation with which we 
are familiar.* 


* More than one year kas elapsed since this report was Me- 
pared. For this reason every case has been carefully checked as 
to the condition on June 1, 1936. The following changes are 
found. 

In Table 1 the status of tħese patients remains unchanged with 
the exception of Case 13 which has since been found free of 
tumer. e 

In Table п two patients, No. 4 and то, had one recurrence each 
but are now well. Cases $, 14, 20, 24, 31, 33 and 34 are now free 
of disease. Case 7 has metastases and is dying. Cases 15 and 25 
are dead, the latter having proved to be a primary tumor of the 
cervix rather than of the badder. 





-THE RADIOSENSITIVITY OF THE CELLS OF THE 
\ MAMMARY GLAND; 


By С. W. TURNEF aad Е. T. GOMEZ 


From the Department of Dairy Feiseaucry, 


Iniversity of Missouri 


COLUMBIA, MISSOURI 


HE act on of roentgen rays and radium 

upon cells and tissues is highly vari- 
able. Some types of cells are highly radio- 
sensitive ard are seriously affected wher 
exposed to -hese rays. Other types of cells 
are more resistant and are affected only by 
massive o7 repeated exposure. Many 
studies of the raciosensitivity of various 
species of cells have been feported. Des- 
Jardins! ? recently summarized the litera- 
ture in this field and classified the norma. 
cells and tssues and tumors as to their 
radioser siti veness. He stated that although 
the factors responsible for such specificity 
have nct yet been determined, the sensi- 
tiveness peculiar to each kind of cell 
appears to be related chiefly to the natural 
life cycle. The lymphoid cells with a shor- 
life cycle appear to be most sensitive, with 
epithelial cells of various kinds next in 
order, tollowed by endothelial cells, con- 
nective tissue, muscle, bone and nerve 
cells. 


The determination of the sensitivity of 


the mammary epi-chelium to roentgen rays 
is of interest from many angles. In cases 
of the irradiation of the body in the region 
where the glands are located, the question 
arises whether the dosage administered 
may permanently influence the subsequent 
growth of the gland. In cases of gyneco- 
mastia or excessive growth of the mam- 
mary g*ands the condition might be treated 
mbst satisfactorily by destroying the 
ability of the duct epithelium to grow fur- 
ther. In such cases the period of maximum 
sensitrvity to the rays should be known. 
The increasing prevalence of physiological 
or endocrine mastitis in the nulliparous 
demands nw methods of treatment. May 
not such casgs be treated by means of irra- 


+: * Contributior from the Department of Dairy Husbandry. 


daton to the extent that .the secretcry 
activity of the epithelial cells be без-тстєс? 
Finally it is thought that kncwleig- ef 
the resoorse of the mammary epi-:clium 
to roen-gen rays may offer a new roie ef 
attack en che problem of mammzry заа э 
and caacers. This would involv= toe irra- 
diation of the gland to an extent sı ch thet 
further growthe would be prevented and 
presumably prevent the alteration «f пос- 
mal ep thelial cells into malignant cancer 
cells. 

The »biect of this paper is to гере -Fe 
result cf a series of experiments to cete- 
mine the radiosensitivity of the «pice lium 
cf the rnammary gland of the rabbi: і тту 
various phases of growth, secreti-a and 
mvoluton. Within the past few years Бе 
FEermores stimulating growth inc secr-- 
тогу activity have been detemmimei. It 
hus seemed highly desirable to det=rmine 
che precise effect of roentgen rays upan the 
mammary epithelial cell during tre dei- 
arte and distinct physiclogical етоса$ 
*hrouga which it passes. 

Whiz some work has appeared mdicat- 
me the effect of roentgen rays or te mam- 
mary glands of experimental авит -1., the 
extent of the development of the zlamd 
ander observation and the chaages which 
aught ое expected were little undarstcod. 
For the proper interpretatior ct these 
results it is necessary to describe -be œœn- 
dition of the gland and the chaages which 
would aormally occur with the subsequeat 
treatment. Therefore, instead о> reviewing 
the literature at this point, the ptevinas 
experiraerts will be discussed m comme cticn 
with the presentation of the obserwaciors. 

Hormone Control of the Стос asd 
Seaeto-y Activity of the Матт Chard. 


Aissour) Agr=ultural Experiment Station. Journal $ "eres NO .38. 


Y has been a.ded in part by a grant from the Commitee on Effect of Raciation upon Living Org: anism: cf ‘= Naaenal 
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TABLE I . 
SUMMARY OF RESULTS ON THE EFFECT OF IRRADIATION ON THE PREPUBERTAL MAMMARY GLAND ° 
— == — = = ——— — = 
Х-Кеу, Pos | 
Animal | Pre-irradiation | Dose | . d Ol : 
No, Treatment | Min- m iation servations 
| atest | reatnfent 
u | К | 
R323 None 2 | 20ratunits | Extensive growth of the ducgsystem 
s | of estrogenic | Extensive growth of the duct system 
e . Е 5 
10 hormone dziy Extensive growth of the duct system 
15 | for 25 days Growth of the duct system reduced one-half 
= 
R34 None 20 " Growth of duct system reduced one-half 
30 |! Growth of ducts completely inhibited 
| 
R331 None 30 ® | Growth of ducts complesely inhibited 
- | бое | Growth of ducts co pletely inhibited А 
! 
R336 None 30 | 5 | Growth of ducts complesely inhibited Ы 
бо | | Growth of ducts completely inhibited 
| 
R322 | 20 rat units 1 20 rat units | Very little growth, ducts distended with fluid 
of estrogenic | of escrogenic 
hormone daily hormone daily e 
for 7 days | for 13 days e 
F | а “ Very little growth, ducts distended &ith fluid 
| 3 E No growth, ducts distended with fluic К 
" | 4 т | No growth = 
R338 T БЕ 5 Extensive growth of ducts, branching slightly retarded 
ғ | i 7 Diameter of gland reduced to one-half of control 
i " | 9 | " Some duct growth 
| 
| - 
R339 5 о | & Duct growth diameter reduced one-hal* * 
" | 12 | x Duct growth diameter reduced one-third 
“ 14 | " | Growth considerably retarded, diameter reduced to 
| | one-fourth size of normal stimulated gland а 
R316 * 5 s Marked retardation of growth. Ducts distended with 
secretion 
s | 10 " Similar to above, but ducts less distended with fld 
s | 1 e Complete inhibition of growth of the duct system 
‚ | | А | ° 
Rant I 20 4 No growth. Control gland also affected 
Ё 25 E No growth. Control gland also atfected 
| К 30 е No growth. Control gland also affected А . 
" 35 б No growth. Control gland also affected Fs 
— = _ сз | = e 
* | minute — 144 r. 
+ As the control glands of R314 showed an effect from the long-continued irradiation of the glandse the 
lead shfeld protecting the body was doubled. No further evidence of irradiation of the control glands was, 
noted. 
In taking up the question of the radiosen- ment of this gland. As an integral part of ý 
sitiveness of the epithelium of the mam- the reproductive system, the mammary 
mary gland it is necessary to review briefly gland passes through period® of extremely 
the various physiological epochs included slow growth during the prepuberta] perio 
in the extrauterine growth and develop- when the duct system shows scarcely wv ~~ 
~ ° . ә 
-— o? е 
• 
* Ф 4 
e 
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“change, to periods of intense duct and 
lobile-al-eo ar growth under the impetus 
of estrus ard\pregnancy. Following par- 
turition, the growth phase is replaced by 
a period of intense secretory activity in- 
volving tae -vnthes:s and discharge of milk 
in a cyclic manner. At weaning time, 
milk secretien is quickly suppressed. There 
then folows an involutionary process 


which is-ludes the rapid disintegration of 


the lobu 2-а veclar system built up during 
pregnancy with the retention, however, of 
the extensive duct system. 

The bunsral control of these various 
stages of grc wth and secretory activity has 
been reviewed by Turner.'’® It will suffice 
here to sate that ample proof is now avail- 
able for the conclusion that the initial 
pubertal grewth of the duct system of the 
gland is stimulated by the secretion of the 
estrogen c Torrone (estrin, theelin) from 
the ovarye In genadectomized rabbits, 
Turner nd Fgfnk" were able to stimulate 
the grcwth of an extensive duct system 
with duly imjections of 20 rat units or 
more o` chi: hormone. 

Following coitus, with subsequent ovu- 
lation гв *ermation of corpora lutea, the 
fusther ora-ching of the two-layered epi- 
thelium of ^ he дист system and the exten- 
sive growth of alveoli lined by a single 
layer ої epithelial cells occurred. The study 
of Turrer and Frank!'*!? in the rabbit 
demonserated that alveolar growth was 
stimulated by the combined action of 2 
rat ‘units of the estrogenic hormone iof I 
rabbit vnit of the hormone of the corpus 
luteum corporin or progestin). This period 
of inte ase growth is largely completed 5v 
the enc of pseudo-pregnancy or the middle 
of normal pregnancy. During the latter 
part cf p-egrancy, the epithelial cells 
gradual-y <ssume functional activity. 

At the aj proach of parturition the secre- 
tion p-esert in the gland takes on the 
charac-ris ycs of colostrum. Following 
parturstion there is a great burst of secre- 
tory аслу v9 The studies of Stricker and 


sruetey,!? Corner,® and many others have 
Се cemonstrated that the secretory 
ш о 
' Le 
e 
. 
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activity cbserved was due to а lacttuc 
hermor.e produced by the anterior kb ә 
the рі-пкату (y pophysis). 

Descritt^on. of Apparatus. * The тета 
mary glands of the experimenta. arc al: 
were irradiated by means of 
roentger-riy ‘apparatus with a Universa 
broad-focus Coolidge tube. The epperatas 
was cperated at the following set-irgs: 
prima-y voltage, 5; seconaa-Y 


a Yicter 


vol-s 


205 





ТОР VIEW OF THE LEAD 


su LD тє 0—70 PROTECT THE ANIMAL DURING THE IRRADIATION ст =H: 
MAMMARY GLANCS. 





kic. 1. Sved used to protect the rabbit ducre dx 
irradi-ien ef the mammary gland. The gEac- ire 
exposec bs means of hemostats pulling t= dend 
through æ opening at the side of tae shi- 1. 

voltage, цо kv. (peak); and seconc ary 

current, 4 ma. At a target distance e^ 12 

inches. the mammary glancs received 

roentz23s per minute. The measurmmert 
of the international roentgens was mace in 
actual contact with the skin, using a Vie 

toreen cosimeter. А 

Теса гае. ln preparation for iradis- 

ton, the animal was immobilized or i-s 

side on zn operating board. The ertize 

body er tie animal was then proteced by 
means ef = metallic lead shield 1 of an rch 
in thickness fitted over the board ™ The 


* We ace greatly indebted to Dr. L- J. Stadler of pac Messoeri 
Agriculmra Experiment Station for the use ef tae reentry 
=pparatis esec in the experiments tc be reported arc te Nalin 
Walker ind Geland Francis, roentgen teconicans, fo теа е 
ed in isractat ag the mammary glands of the asimi 

** At firs с smgle shield § inch in thickness was тзг э бс a- 
trol glas cs > K- 14 were affected also. a second 1 inc +h sd was 


added. 











82 C. W. Tu-ner and E. T. Gomez Jury, 1b36 
` F 2i 
` ‹ 


Fic. 2. A mammary gland of an imma ure female rabbit (R316) before the injection of thesestrogenic hor- 
mone was begun ( X2). 


Fic. 3. A mammary gland from the abeve rabbit (R316) after twenty daily injections of жс rat units of the „- 
esfogenic hormone ( X 1.:). 
Fic, 4. A'mammary gland of an immature rabbit (R34) irradiated for twenty minutes before the iis I 


the estrogenic hormone was begun. The gland was taken after twenty daily injections of the horm8ne 
a (EIS). . Ы 


- . 


12 
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^rradiatien of the mammary gland was 
effected by means cf an opening at the side 
of the sx eld and opposite the ventral part 
of the a mal through which the gland was 
drawn. The skir over the gland was held 
fast by mezns of hemostats of suitable 
size, thus exposing a semicircular area 
(about 1+ tc 2 inches in diameter) of the 
skin and gland to the roentgen rays. Only 






Radiosensitivity of Cel s о the М ammary Gland 


34 
- 

The games spread out in a thin flat st=*he- 
low che skim. When the skin is pulled «са сог 
exposure to thegroentgen rays, the gland js 
pulled wth t. „ө 

Irradiezme: of the Prepuberta? Mems æ 
Gard. trem birth up to the begmaiac cf 
p:berty, each mammary gland of the = эһ 
canssts >» irom 4 to 8 short simple cabalar 
ducts extending scarcely beyond the base « tac 
teat (Fig. +). Growth of the duct system 15 mini- 


- 


. . . . . 
one glarc was irradiated at a time (Fig. 1). males th i: a period of quiescence. 

Uswally fora two te four mammary glands The first ef the series of experiments hw as 

of ea inzal were irradiated, the others its objective the determination of the radio- 

serving controls. The dosage was in-  seasiriver ess of the epithelial cells of these = c- 

creased Jay lengthening the time of expo- | m-ntary ducis before the stimulus fo~ growsh 

sure. Ix all irstances the roentgen dose for hed begun :t the approach of puberty. "he 
.each'glerd was administered in a single mma g andseof a group of three y erg 
period cf irradiation, without a filter. femak raxbrs (four to five months did) «x 
The expermental and control glands каска ter inching terva аларны TIm 
{е . two to sixc minutes (Table 1). 
were stuxked by means of histological sec- 1 е е M TRES 
И : n order to determme the efect of icr. ic 
tions ani уе mcunts, the latter being tica, the gerih of the mammary @uct systom 
oreparec by а methcd previously described was than stimulated by means of the estrogenic 

‘Turner ang Gomez"). hormene 20 rat units daily in oil) for tw= ty 

dl В dass. Cortro! glands taken immediately »cr 

SNP CREME teh to -he time of irradiation showed the duc го 

In descr bing the following experiments, a be very mall The animals were sacrined 
srief outl me of the anatomy of the mammary — tw-ntv-foar Fours after the last injection. Ё ав 
glands of tae rabbit will aid in understanding period of hormone stimulation caused th- 
the work. The rabbit has two rows of glands ex- grcwta of am extended duct system m ch 
sending fram the thoracic to the inguinal re- normad gland: (Fig. 3). The rudimentary gis as’ 
cio&. The mos: anterior pair of glands might irre diated «v two and five minutes weressl gual 
even Бе clazsed as cervical, as they are usually smalle- in firmeter, indicating some inhibi >> 
found on the loase skin of the neck. The second acton of the rays. However, this was ту 

Lair of glards is located over the thoracic cav- slight and за general the ducts appeared te de 

izy, the th rd atthe points of the last ribs, while norma in stricture. The gland irradiated 57 

tne fourth pair (when only four pairs are pres- ten mmutes was also somewhat below nora 

ent) is locet=d in the inguinal region. When five in ciamete~ br t in this case the g.and appesrec 

rair$ of glands are present the extra pair is lo- somewnat abrormal due to the greater dis @1- 

cited anterior te the inguinal pair on the abdo- tior. of the «vcts with fluid. After fifteem æ c 

men. twenty miretes, the ability of cel s cf the de œs 

е 

Кс, 5. A manmay glanc of the above animal (R34) irrađated fœ thirty minutes, then irjected with <c 
rat units of the estrogenic hormone daily for twenty days 

Ес. 6. А mammary gland from an immature female rabbit (R316) a terseven daily injections of 22 rat ua -s 
of éhe estrazenic hormone ( X2). 

F c. 7. A glerd of an immature female rabbit (R338) first s&mulatee for seven days with 20 rat апа ef me 
estrogenic Когптопе, followed by an irradiation for four n inutes, ke: continued for thirteen days ап те 
estrogenic hormone. Note the irradiated zone marked by the retar ation of growth and arborizatica of te 
ducts ( X:.:), 

Foc. 8. A gland of an immature female rabbit (R316) trea-ed simizzlr to the one above except that me 
irradiation songnued for five minutes (X 1.5). 

‘gs. 9. A gland of -he above animal (R316) irradiated for ter mmutes € 1.5). Г 
5. 10. ^ gland oi the above animal (R316) irradiated for fizteea miastes ( X1.5). 

Ет. А gland ot an immature female rabbit (R314) injected with me «strogenic hormone accgrding to а= 

olan outlimed above but ‘rradiated for twenty minutes (X1.5)- m 
e. 
Й - 


Pr 


` five months old) were 


154 Can 


to*grow was very markedly re arded. The 
glands were only about one-third “һе diame-er 
of the control and the type oGdeve opment vas 
distinctly abnormal, the @ugts being grearly 
distended with fluid. In addition, -he arboriza- 
tion of the individual ducts was greatly re- 
tarded. The deeply staining end ouds, one of 
the most conspicuous morphological character- 
istics of the-ctively growing duct were absent 
(Fig. The duct system of the mammary 
glands irradiated for thirty and 3xtv mim tes 
was prevented from further огом beyond that 
present at the time of irradiation. The type and 
extent of these glands were comparable to the 
unstimulated controls (Fig. 5). 

These experiments indicated taat the radi- 
mentary duct epithelium, ebefore the growth 
stimulus of the estrogenic hormone had beceme 
effective, was relatively resistan? to roentgen 
rays. Though irradiation for five minutes (720 г) 
slightly depressed the subsequent growth, and 
twenty minutes (2,880 r) very markedly, it was 
only after thirty minutes (4,320 г) that the 
growth of the duct system was totally inhiomed. 

Effect of the Estrogenic Hormon? on the Sensi- 
tivity of the Prepubertal Gland. Tre radiosensi- 
tiveness of the cells of actively &-owing ducts 
stimulated by the estrogenic homone was de- 
termined in a second series of experiments. A 
‘group of 6 immature female rabbits (four to 
first giver a prelimiaary 
treatment with 20 rat units of -he estrogenic 
hormone daily for seven days. Afrer thus st mu- 
lating the growth of the duct sys=m, the glands 
were irradiated for intervals ranging from one 
to thirty-five minutes (Table 1). Control glands 
were removed from each of the animals a- the 
beginning of the hormone injec- on and a< the 
time of irradiation. In order to c tect the efect 
of irradiation, the injection of th» һогтоле was 
continued for a period of thirteen days. The 
animals were sacrificed twenty-four hours after 
the last injection. 

Before beginning the hormone treatmen-, the 
mammary glands consisted of short rudimen- 
tary ducts extending scarcely bevond the base 
of the teat. After seven days «f the hormone 
treatment, the ducts had growa considerably. 
Secondary branches and end buds were farmed 
at the distal end of each indivi dual duct (Fig. 
6). Extending the period of the Formone -reat- 
ment caused a further extension of the duct 
system of the normal glands (F g. 3). 

The glands of the first rabbit (R322) were ir- 
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radiated for intervals ranging from one tọ four 
minutes. For some unexplainable reason, the 
gland removed at the time gf irradiation ap- 
peared slightly abrormal and ат the end of the 
period of hormone treatment the control un- 
irradiated glands had developed only to about 
one-third the size of the normal glands of other 
rabbits. The results of the irradiation of the 
gland for four minutes in this case indieated 
rather complete suppression of mammary duct 
growth. In contrast a gland in a second rabbit 
(R338), also given an exposure of four mi 
showed only slight retardation of du 
(Fig. 7). In a third animal (R316) iry diated for 
five minutes the growth of the ducts was greatly 
inhibited although they were greatiy dilated 
with fluid (Еф. 8). Seven and nine mil: ate ex- 
posures in rabbit R338 still permitted up vo^ 
one-third the normal extension of the duct sys- 
tem. 

The glands irradiated for ten to fifteen min- 
utes showed some individual variation, but in 
both animals the longer lg practically 
stopped all subsequent growth (Fjgs. g and то). 
Twenty minutes of irradiati&,, or longer, pre- 
vented all subsequent growth (Fig. 11). The re- 
sults obtained on the longer exposure in R314 
and to a less extent in R316 were not entirely 
satisfactory as the controls showed some effect 
of the roentgen rays. The lead shield protecting 
the animals was doubled after these observa- 
tions were made. : 

While variations were noted in the radiosen- 
sitiveness of the glands of tke rabbits, it ap- 
peared that even the most resistant glands were 





inhibited in their further growth by periods of 


irradiation of fifteen to twenty minutes. It ap- 
peared that the sensitiveness of the duct epi- 
thelium was increased from thirty to fifty per 
cent by stimulating active growth with the 
estrogenic hormcne. ° 

Irradiation of the Mature Virgin Mammary 
Glands. The mature virgin mammary gland 
consists of an extensive duct system (Fig, 3). 
At this time the doe may be mated or pseudo- 
pregnancy may be induced. In either case a 
rapid proliferation of the lobule-alveolaf sys- 
tem follows during a period of fifteen to sixteer 
days. 

In this series cf experiments the object was to 
determine the radiosensitiveness of the epi- 
thelial cells of the pubertal ucts before the 


F, 


stimulus for growth and proliferation of 4 


lobule-alveolar system had begun at сһә 
e 
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е 
Tase il А 
Ф 
е SUMMARY OF RESULTS ON THE EFFECT OF IRRABIATION UPON PUBERTAL, PREGNANT ADD 
PSEUDO-PREGNANT M.SMMA 1Y GLANDS 
RETINET Y = = _ = 
== == EXC =—— — 
EE | X-Ray т 
^ е | Dose Protocol of the Experiments Obse-vations 
“©. | Minutes Ы 
| . — — 
R325 | 2 Irradiated immediately Gomplete hyperplasia of the mammary dav 
| . H c 
S | 5 after breeding Complete hyperplasia cf the mammafy daw 
12 Complete hyperplasia cf the mammary gland 
15 Complete hyperplasia cf the mammary gland 


Irradiated immediately 
after breeding 


Irradiated immediately 
after breedigg 





Irradiated immediately 
after breeding 





R337 ы Irradiated at the time of in- 
D | jection of antuitrin-S 
zi 
с 9 
JA 
* | 


Irradiated on second day of 








бо pseudo-pregnancy 
R341 2n Irradiated on third day of 
3n pseudo-pregnancy 
ac | 
R$24 2 Irradiated on fourth day of 
z pseudo-pregnancy 
IC 
Is 
R42 ІС Irradiated on sixth day of 
ig. | pseudo-pregnancy 
R43* je Irradiated on sixth day of 
. 
25 pseudo-pregnancy 


| 





N arkel ætardation of growth of che lo»ales 
Compkte incibition of lobule growth 


N arkel iahs»ition of lobule growth. Nc actat »« 
Complete inzibition of obule growth 
e. 


Complete moibition of obule growth 
Complete inhibition of obule growth 


Complete hyperplasia af the mammary азі 
Markel rerasdation of lobule growth 
Complete in ibition of obule growth 
Complete inabition of obule growth 


Cemplete inkabition of lobule growth 
Complete inkabition of lobule growth 


No appar-nt inhibition of lobule developmert 
Cemplet= inhibition of lobule growth 
Cemplet2 inhibition of lobule growth T 


Cemplete hyperplasia о? the gland parereh>m _ 
Cemplete hyperplasia о the gland рагегеһга 
Cemplete hyperplasia o^ the gland parer dhz- 
Shgat rez: rdstion of lobule growth 


С: mplete hyperplasia of the gland parer dhrn= 
Complete hyperplasia of the gland parer chrm= 
Cemplete retardation of further growth >f lobi k= 
Ccmplete retardation of further growth >f Lb E- 





ж The memmuary glands of the animals were examined эу юру st parturition or at the end ef rse <>- 


pregnancy. 


conceptiór or at the initiation of pseudo-preg- 
папсу. Tle mammary glands of four null: 
parous female rabbits were irradiated, for in- 
tervals ranging from two to sixty minutes, 
within a “ew hours after coitus. The mammary 
zlands of -. fifth animal were irradiated for in- 
tervals of afteen to thirty minutes immediately 
after the iatra*enous administration of 200 rat 
anits of zrtuitzyn-S.* The observations on the 

+ The апе i—in-S was kindly furnished by Dr. Oliver Kamm of 
~arke, Davis ead Cc. 

e 





effect cf rradiation upon the rammgry gerd 
pa-enchyma were made at the time ef the 
termination əf pregnancy or pseudo-pr2gca ж. 
Unless otherwise stated, the animals уг: 271- 
fced at їз time. ш 
Whea tae skin of the animal was ca--full* r=- 
meved fclicwing parturition, the mamn a'y 
glands, iradiated for intervals rangmg >m 
twenty tc sixty minutes, revealed om the =r- 
face of the glands a more or less circ Маг de- 
pr-ssed imadiated zone, about an ireh m G- 
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Fic. 12¢ Photograph of the mammary glands of R330 in situ at the time о? parturition. The gland at the 
left was irradiated for twenty minutes and ат the right for twenty-five minutes at the time of breeding." 
Note the irradiated zone marked by a conspicuous circular depression of the gland tissue ( X1). 

Fic. 13. Mammary gland of a sexually mature nulliparous female rabbit (R937) irradiated (pr twenty min- 
utes immediately before the intravenous injection of antuitrin-S. The gland was taken at the end of 
pseudo-pregnancy (fifteen days after the injection) (1.5). ` 

Fic. #4. Mammary gland of the same animal (КҜ ;—) irradiated for twenty-five minutes. Note irradiated m nt 
marked by the complete absence of the lobule-alveolar system (1.5). 
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ameter. This z6ac was markedly differentiated 
fron фе surrouncing gland tissue, being white 
in color due -o tae preponderance of connec- 
tive tissue. ae lasge ducts traversing this zone 
мете conspier ous in the fresh gland due to the 
presence of milk in the lumina (Fig. 12). Sec- 
ticns of the sater zone of gland tissue showed a 
no-mal picture of alveolar development and 
mek secretios (Figs. 15 apd 16), whereas within 
th: irradiated zone only a duct system was 
present (Fig. 17) 

Microsco»c examination o* the mammary 
glzrdWgrad:atec for twenty minutes revealed 
a very так - d-gree of retardation of growth 
-alveolar system. The greater por- 
and parenchyma within this zone 








ere a so observed within the irradiated 
zane. The unirradiated glands revealed com- 
pbte hyperplasie of the mammary gland paren- 
сута. The glands irradiated for twenty-five 
tc thirty rinutes revealed a complete inhibi- 
tion of grewth of the lobule-alveolar system 
(Figs. 13 and 1.).SThe mammary glands irra- 
dated for nt@rvajs of two to fifteen minutes 
showed no evicénce of an irradiation zone 
e ther in fresh ex in fixed and stained prepara- 
tons. 

The second о this series of experiments was 
t» determine the radiosensitiveness of the epi- 
trelial cells of the duct system at various inter- 
vals gfter -Le st mulus for growth of the lobules 
Fad been ritiaced by pseudo-pregnancy. Four 
e©xually mature nulliparous female rabbits were 
each giver 200 -at units of antuitrin-S intrave- 
rously. The mimmary glands of the animals 
were then rradiated for intervals ranging from 
two to sty minutes on the second, third, 
urth, arc six-h day after the injection of the 
aormone ^ able п). Unless ctherwise specified, 

he agimzl: were sacrificed on the sixteenth day 
ollowimg tae administration of antuitrin-S. The 
glands ir--diaved for intervals ranging from 
chirty to ixt» minutes during the first four 
days*of pssudc-pregnancy all revealed a com- 
blete inhibition of the growth of the lobule- 
alveolar system. With irradiations ranging from 
two to taent} minutes, however, a complete 
hyperplasia of the mammary gland paren- 
chyma was observed. While very little or no 
roentgen «Вес ewas noticeable in the gland ir- 
radiated for twenty minutes, a complete inhibi- 
ion of the growtlf of the lobules occurred in the 
Md irra liated for thirty minutes. This seems 


LI 
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to mcicate thas in the early stage (опе te f^ 
days) of psevdo-pregrancy, the epithelial œl- 
were as racliesensitive as those of the pubers 
glands. Tae m: а-у glands irradiated с 
twen-y ard twenty-five minutes cn the spel 
dar cf pseudo-pregnancy showed almest if moc 
complete retardation of the lobule-alveolar ;-— 
tem. Witk tenartd fifteen minute periods o ir 
radiation, n> evidence of the retardaber сї 
growth o: the lobule-alveolar system was at- 
served. 

These observations indicated taat the ep- 
thelial cells o* the duct system, when greet 
Wes approximately complete íi.e., after he 
rapid grewth during the early s-ages of ow- 
be-t-) required about twenty-five mirv--: 
(3,600 r} of Fradiation to completely inhi 
subs-queat ooule-alveolar growth. 

Ir the early stages of pseudo-pregnaney (tvo 
tc feur days) when the lobule-alveolar sy3ssen 
was just bezianing to cevelop, the sensit: i - 
appeared te be about the same as earlier, Le, 
about twert»-five minutes being required => 
cempletdy inhibit growth. After six days te 
sensitivity of the cells had increased, as 2: t 
twenty ninutes (2,880 г) of irradiation m- 
hibred furth-r growth. 

[тайтай әт of the Mammary Glend ai the E> d 
of Psenao-prxgnancy. Following the втома of 
tae lobule-z]veolar system at the end-of рас »- 
prezmancy, Gardner and Turner (1933) showed 
tha: lactaten comparable to that observed it 
the end of nermal pregnancy could be ind««-c 
by means of the lactogenic hormone of th- :a- 
ter or ржи tary. The object of the next exo-i- 
meat wes во determine the radios2nsitivenes of 
the epithe ium of the alveoli previous t ne 
ini-iation ef lactation. 

The mammary glands of two rabbits wee ir- 
raciated fer intervals ranging trom two to sty 
minutes az the end of pseudc-p-egnamer. The 
animals wermeach given 1 c.c.,of the lactogen 
hormone @elactin, prolactin) daily for six days. 
The an mal: were sacrificed twenty-four kears 
afer the зс injection. 

Examiramon of the mammary glands is atu 
showed a lactation response of 4+, rated ae- 
cording te the methoc of Gardner and Tr er. 
The glanc irradiated for two minutes was = ull 
lactation aad similar to the normal ccr mob. 
А ter fve minutes a slight depression ef “he ir- 
radiated zcne appeared as lactation was in- 
duced, i.c, during the six days of the imeager 
of the lzcmogenic hormone. Sections sscwec 
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Vic. 15. Microphotograph of a section of the nomnal mammary gland of a primiparous raboit (R330) taken 
at the time of parturition ( X 30). е 
Vic. 16. Same as Figure 15, but magned 12с ames. я 
Vic. 17. Photomicrograph of a section of фе тет mary gland of a primiparous rabbit (R330) irradiated for 
twenty-five minutes. The specimen was taker rmmediately after parturition ( X 30). е 
Vic. 18. Photomicrograph of a section ef the ma nmary gland of a pseudo-preznant rabbit 53 34) irradiated 
for five minutes before the injection of the lactogenic hormone was begun. The functionzl activity of the 
alveolar cells was completely inhibited (120). ` "p 
Vic: 19. Photomicrograph of a section of the mzmmary gland of the above animal (Fig. 18), irradiated fc 
ten minutes prior to the injection of the lactoger:c hormone ( X 120). ee 
e e 
e e T e 


у Ne ` | 


r— 
` 
Yor. 36, N». 1 


that the alveoli were small and compact, not 
beinggexpanded with milk. Change of alveolar 
epithelium was indicated also by the chromo- 
phobic properties of the cells (Figs. 18 and 19). 

Lacta-ion ia the glands irradiated from ten 
to sixty minutes was completely inhibited, milk 
appearirg only in the larger ducts which ex- 
tended imto the unirradiated gland. The de- 
pressed radiated zonegcould be seen through 
the skin. 

These »bservations indicate that the epi- 
thelial cels Ining the lobule-alveolar system 
at the end of pseudo-pregnancy or 
of pregnancy are extremely sensitive 
rays. Somewhat less than five min- 
) exposure quite definitely inhibited 
«quent abiliry to secrete milk. 
ieFon of the Mammary Gland during 
Lactation. It was cf interest next to determine 
the sensi-weness of the mammary cells during 
the intense secretory activity following par- 
turition йт comparison with the growth phase. 

The mammery glands of a rabbit which had 

been in lactation for fourteen days were irradi- 
ated for ten Ad дееп minutes. After irradia- 
-ion, the does wére returned to their cages with 
-heir litter- , and lactation was continued for ten 
lays so thet th- effect of irradiation might show 
tself. The irradiated glands were examined 
laily for 2=ternal evidence of a roentgen effect 
apon the scre-ory activity of the cells. These 
glands showed no evidence of roentgen effect 
zt the terrinat&on of the experiment. 

The mammary glands of rabbits which had 
been in lectatien for twenty-four hours (R51) 
znd twenz~ days (R38) respectively, were ir- 
radiated Кт twenty minutes. Upon examining 
the glands tem days later, there appeared a 
dight discc-ora: ion of the irradiated area of the 
former ra»oit. In both animals the glands re- 
vealed a cempl-te suppression of the secretion 
cf milk. The cessation of secretory activity was 
farther coadrme-d by the microscopic examina- 
ton of tfi» sections of the irradiated gland of 
tne*rabbit in lactation for twenty days. The 
alveoli, however, were still distended with clear 
fluide The alveciar cells were for the most part 
pyenotic, orchremophobic, and in some alveoli, 
were slouzsing off the basement membrane 
( *ig. 20). 
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The mammary glands irradiated for c p- 
five mineces and at intervals ranging t» = хт 
minttes, өп the second, seventh, feurt=nto 
and -wert meth dafs of lactation, on oioc7 a- 
the end of ten @a¥s following итада тз all 
revezled a very marked depression ef -me r- 
rediated zone from the surrounding рав - ts 
sue. These zoneg were conspicuously Gisco rec 
due to the absence of milk in the Jamma с tie , 
abvedi arx ducts and the prepondéraa-e«: зоа. 
nective t ssue. Upon microscopic examastier 
the alved of the glands irradiated for & r-y 
minices o- more showed histologice] des x: 
similar te those of the glands iradate fer 
twen y minutes. 

At all sages of lactation (twenty-‘cur b aus 
to twenty days) the secretion of mi Ё wes in- 
hibited be period$ of irradiation for гоа ity 
m nu-es (2,580 г) or more. 

The Pe-manency of the Effect of irridramz. 
The prececing experiments are believee te =i- 
cate euitc definitely that when the marw ery 
glands are irradiated for a sufficient periei, be 
fu-ther growth and the functional amir ty cf 
the mammary gland may be at least tampe- 
rarily inhibited. The permanency cf the 2с on 
of roentgen rays was still to be determinec. For 
these 2xpe@iments а number of animals we ir- 
radiated cairing various stages cf deve ортга пт 
and lectarten as previously described ber r=, 
stead of secrificing the animals at the term , 
tion c the experiment when the exposure saei 
been suctiGent to cause either the cessatrs of 
grcwta or lactation, they were kept foc va- ag 
periods of time. Sabsequently, pregaancy oc 
pseude-pregnancy was induced one er па ге 
times and frequently lactation was пато 
after pseude-pregnancy by means cf the laso- 
genic hormone. Between these perods of 
growtL and lactation, involution of the clas 1: 
for pericds ranging from fifteen to nine=y шу 
was permit ted. , 

In 3 aeimrals thus variously treaced >r 
periods up to 150 days, the response was tac 
same. «-Vhenever the exposure to roente2n rz 7є 
was sufücentr to temporarily inhibit езй 21 
growtkF or lactation, the irradiated ares 1- 
voluted to a duct system and then поет —- 
peated stimulation for growth or kctemen 
failed either to again grow a lobule-alvee zr 
system or t lactate (Figs. 21-24). 








"IG. 20. Ph»-omi Sograph of a section of the mammary gland of a rabbit (R38) in lactation for tw» 
days irradiated for twenty minutes. The gland was taken ten days after irradiation. Compare thecel™ -r 
structure and the contents of the lumina of the alveoli with that of normal lactating gland 5! ома n 
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Fic. 21. The gland of a rabbit (R44) zradiated for twenty-five minutes on the second day of pseudo-preg- 
nancy. A biopsy performed at the end of pseudo-pregnancy revealed a complete inhibition of loBule- 
alveofar growth. The glands were then involi ted for ninety days, followed by stimulations of two succes- e 
sive pregnancies separated by a Іастапоп per ol of thirty days. The animal was sacrificed at the termina- 
tion of the second pregnancy (X1.5 . 

Fic. 22. The gland of a rabbit (R36) rradiated ‘or thirty minutes at the time of breeding. (he gland was 
taken 125 days after irradiation. The anima’ bad had two pregnancies, separated by a period of normal 
lactation. Thirty days after the termination o: the second pregnancy, pseudo-pregnanc® was induced by ÁF 
an fhtravenous injection of antuitri- 5. The en mal was sacrificed at the end of pseudo-p-egnancy (X1.5). 

Fic. 23. The gland of a rabbit (R52) rradiatec зог twenty-five minutes on the seventh day of lactation. A 
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SUMMAŁY C7 RESULTS SHOWING THE EFFECT OF IRRALZATION EF3X THE FUNCTIONAL MAMMARY C AND 
mE ЕНИ ДЕРТИ hc lee п = Г 
‘ © Gendition of the Animal X-Ray . 
Animal at the Time of Dose Observations 
No. Irradiation Minutes 
R334 | PSeudo-pregnant 15 days | 2 Goad lactamen (4-f-) 
irradiated, followed by 5 Slight depress on of the irradiated zone. 
Е actozenic hormone for Complete ish bition cf secretory activity 
six days 10 Complete ish bition cf secretory activity 
I4 Complete inh bition cf secretory activity 
R340 P'2udo-pregnant 15 days 30 Marked depression of irradiated zone. Compete inh- 
4 trad ated, followed by 60 | поп of se retory activity. Effect similar so me — 
actogenic hormone for minute irradiated gland 
six days 
° Е. | | " 
2c days in lactation 20 No extema — dence of irradiated zone a тег кс days 
30 Complete sacpression of secretory actvi-y x ces- 
qiamatien of the epithelial cells 
R32 t- days in lactation ю | No extemal evidence of irradiated zone 
15 Secretory асу was not suppressed 
. " 
R39 radays in lactation 40 | Bisoloritcr » the irradiated zone 48 hours sfr i+ 
e бо r:diat:on. ©Оотр1еїе suppression of secr2torr сслу- 
iry, with d squamation of the alvecla- cd s after 
15 days 
Rsr* 2. hours in lactation 20 Slight disccleration cf the irradiated zone fter 1- 
days. Marzed to ccmplete suppression of E-t:to; 
observed o biopsy on the 1oth day afte- irrziiato-, 
: 4o Complete suporession of secretory activity 
Rs2* | > aysin lactation 25 Sligat disco cration of the irradiated zone 
зо Complete sappression of secretory actwi-y ebserrei 
12 days after irradiation 
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* The crimes were used for further observation on the permaimey of tne effect of rradiation. 


The fect that the duct system persists even 
when apoareztly incapable of regenerating lob- 
vlesis дате emarkable and difficult to under- 
stand. Av th- cells lining the ducts still capable 
cf limited me-abolic activity but no longer able 
to respoid te the stimulus of the various hor- 
mohes? ais uestion must await further study. 


DISCUSSION 
The ez-liest work on tne sensitraty of 
the ери за] cells of the mammary gland 
appears to be that of Cluzet and Samlé& 
í 907! werking with gumea pws. They 
observed a retardation of the zr»w-^ aad 





e 
biopsy perfevmed ten days after irradiation showed a eircularl- depressed area. The zland wes itec u ed 


for thirty daws after the young were weaned. Following the perce of invclution the animal was ke. ап 


again rebred at the end of the intervening period of lactation. T1=animal was sacrificed at the “erm matoa 


of the last gestation period ( X 1.5). 


Fic. 24. ТЬе спа of a rabbit (R51) irradiated for twenzy minaces twenty-four hours after pa-ctucrcen a 
biopsy р=гіотпфі ten days after irradiation showed a very marsed circularly depressed area TE- giand 

& was ther inw@luted for ninety days. Following the perod of iniadution, the animal had three sees v= 
pregnanaes, separated by periods of normal lactation. The animal was sacrificed at the end of t= th rå 


gestaticr per od ( X 1.5). 
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initration of milk secretion when rhe glands 
were irradiated at various times durinz 
pregnancy and shortly aftgr parturitior. 
Cluzet and Bassal?? (1g0%-igog) and Clu 
zet? (1909) continued studies with the 
rabbit. * 
the duct system of virgin rabbits whea 
irradiated prior to coitus. Alterations were 
also produced when the glands were irra- 
diated during pregnancy. They also cb- 
served that the effect of the irradiation 
was permanent. 

These observations were extended by 
Kushtaloff" (1910) using rabbits and dogs. 
He confirmed the observations of Cluzet 
and associates but obserWed also the -c- 
tardation of lactation with increasinz 
periods of irradiation. Nunberg? (1915 , 
on the contrary, arrived at the conclusioa 
that roentgen rays did not cause atrophy 
of the highly developed mammary gland 
even in large doses; in fact, it was suggested 
that irradiation might stimulate the func- 
tion of the mammary gland. 

Of interest also were the clinical obser- 
vations of Muhlmann,? Harms"? (192) 
and Richarz (1925). They observed in 
the case of girls irradiated over the chest 
in the treatment of tuberculosis that lazer 
one breast failed to develop, indicating 
that the irradiation inhibited the pubertal 
growth of the gland. They suggested cau- 
tion in the use of roentgen rays over the 
breast of children to prevent the destruc- 
tion of the mammary gland. Farber 
Bouchacourt! (1908) noted the regression 
of the hypertrophied breast following irrz- 
diation. 

The present study was undertaken to 
determine more definitely the exact effect 
of roentgen rays on the mammzry gland 
epithelium at very definite stages of deve- 
opment and in the light of the recert 
studies of the hormone regulation cf 
growth and milk secretion. It was believed 
also that the improved standards of meas- 
uring roentgen rays would place the obser- 
vations on a more comparable basis with 
obsefvations on the sensitivity of other 
types of cells. 
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As with all biological phenomena, оп- 
siderable variation in response was noted. 
The dosages suggested as inhibiting fur- 
ther growth at various stages of develop- 
ment should not be taken as absolute but 
only approximate. For more accurate 
determination of response a large number 
of glands should be,irradiated at each 
level. 


SUMMARY 
. The irradiation of the rudinyetfary 
ge system of the young raobit/for five 
minutes (720 r) depressed the su 
rate of growth slightly, twenty 
(2,880 г) very markedly, and 
em (4,320 r) entirely. 

2. When the rudimentary ducts were 
first stimulated to growth by the injection 
of the estrogenic hormone for seven days, 
their further growth was inhibited by 
periods of irradiation of From, fifteen to 
twenty minutes (2,160 to 2480 r). It thus 
appeared that the sensitivity of the duct 
epithelium to roentgen rays was increased 
from 30 to so per cent by stimulating more 
rapid growth of the ducts. 

3. When the growth of the duct system 
of mature virgin rabbit was appraqxi- 
mately complete, about twenty-five min- 
utes (3,600 r) of irradiation was required 
to completely inhibit subsequent lobule- 
alveolar growth. Similar results were ob- 

tained up the fourth day of >seudo-preg- 
nancy. After the sixth day of pseudo- 
pregnancy the sensitivity of the glahds 
appeared to increase slightly as twenty 
minutes (2,880 r) inhibited further growth. 


AND CONCLUSIONS 


The epithelial cells lining the fully 
developed lobule-alveolar system "present 
at the end of pseudo-pregnancy or fhe 
middle of pregnarcy were observed to be 
extremely sensitive. Somewhat less than 
five minutes’ (720 г) exposure definitely 
inhibited their subsequent ability to secrete 
milk. r 

At all stages of lactation (twenty-four 
hours to twenty days) th® secretion of 
milk was inhibited by periods of irradiation 
of twenty minutes (2,880 r) or more. 
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6, М зепеуег the exposure to roentgen 


rays wes sufficient to temporarily inhibit 


е1 


ther «:bsequent growth or lactation, the 


irradia! on area regressed to a duct system. 
Subseq.snt pregnancies or pseudo-preg- 
nancies failed to stimulate the growth of 
the lo-4le.alveolar system ог lactation, 
indicat -g that irradiation permanently 
affected the cells concerned. 
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I. RELATIONSHIP BETWEEN THE OPEN AIR 
AND ENCLOSED IONIZATION CHAMBERS 


ITHIN the past few years, the air 

ionization method of measuring the 
intensity of roentgen radiations has been 
well established experinfentally and in 
actual practice. The “roentgen’* has been 
accepted internationally as a quantity unit 
for roentgen radiations, and has been inter- 
compared by the various national physical 
institutions with a satisfactory degree of 
accuracy. 

These international comparisons were 
made with the standard open air ionizat on 
chamber, an instrument which has served 
very well for the radiations produced »e- 
tween 10 and 300 kv. For radiations pro- 
duced beyond 300 kv., however, and espe- 
cially for the gamma radiations from ra- 
dium, the standard air chamber can be 
used only with great difficulty. 

While the present types of the standard 
air chamber fail to determine short wave 
radiation in roentgens, the roen-gen itself, 
as a unit, can be used to express some func- 
tion of the true intensity of any air-ionizing 
electromagnetic radiation. While this fact 
is almost axioma[ic, the unit cannot eas ly 
be measured with physical validity in the 
very short wave spectral region hv means 
of the ordinary standard chamber, because 

* At the Third International Congress of Radiology in Paris, 
July, 1931 the following definition of the unit was accepted: 

“The international unit of roentgen radiation shal be the quan- 
tity of roentgen rays which, when the secondary electrons are filly 
utilized and the wall effect of the ionization chamber is avcided, 
produces in one cubic centimeter of atmospheric air at с° Centi- 
grade and 76 centimeters mercury pressure such a degree of con- 
ductivity that one electrostatic unit of charge is mes sured at satura- 
tion current. The international unit shall be called the ‘roentgen’ 
апа shell be designated by the letter ‘r’ The effective intensity 


of the radiation shall be expressed in ‘r’ per minute or ‘r’ per 


second." 
. 
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the long range photoelectrons which are 
produced in the measured аг volume Ьу 
these ultra radiations fail, effectively, to 
lose all their energy in secondary ‘processes 
within the delimited air volume of the 
narrow beam directed through the measur- 
ing chamber. 

In the proper spectral range, the pre- 
ciston of the standard chamber allows ac- 
curate comparisons of the roentgen to be 
made within less than 1 per cent—a 
physically necessary factor in establishing 
the unit in various remote imgetitutions. For 
practical measurements, the small “air 
wall” jonization chamber has been used in 
conjunction with the open air chamber, to 
which it has been relatec as a secondary 
stamdard, and as a means of transferring 
the roentgen to actual dosage теаѕцуе- 
ments in therapy. In this case, of course, 
the true roentgen measurements are those 
made in free air. The small chamber in- 
struments, standardized by the open air 
type, have a precision of observation within 
about 2 per cent, providing a degree of ac- 
curacy entirely sufficient for radiothtra- 
peutic practice. 

On the other hand, primary measure- 
ments with a small chamber instrument 
which are evaluated from a knowledge of 
its own physical and geometrical constafits 
are less certain than the free air measure- 
ments largely because the ionization within 
the enclosed air vclume is influenced by a 
“wall effect." That such an instrument can 
nevertheless be used to measure roentgens 
with sufficient accuracy for use in radiation 
therapy follows from phyvsic studies made 
upon the characteristics cf small thimble 
chambers themselves. 
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11. PHYSICAL STUDIES ON THE 


Н IONIZATION CHAMBER 


ENCLOSED 


Fricke and Glasser,’ in a study of the 
density о! air ionization which was produced 
in completel enclosed volumes by ionizing 
radiaticrs, were the first (1925) to describe 
chambers wich a so-called “air wall” effect. 
The mæterials of fhese chambers were 
chosen cf a combination of chemical sub- 
stances of low atomic weight in order tc 
create am enclosing wall of the same "effec- 
tive atomic number” as air. In this way, it 
was possible to formulate a first approxima- 
tion tc ‘ree air ionizing conditions in the 
enclosec volume. • 

A few years later (1929) Braun and Küst- 
пег? made a comparative study of the 
validity of primary measurements of the 
roentge1 by both enclosed and open air 
chamlter methods. These authors tabulated 
a series o canditions under which the 
actions of the two methods are comparable 
from the cendftions of the definition of the 
roentgen, «nd from the air wall considera- 
tions suggested Ьу Fricke and Glasser. 
These conditions, essentially describing the 
procedzre intended to make a true coun: 
(electrz-ali-) of ion density in irradiated atr, 
whe ы fed somewhat as follows: 

A. For the standard air chamber (from the in- 

te-raticnal definition of the roentgen). 

1. “ull use (of the ionizing energy) of the 
electrons found in air. 

2. Avo-dance of a wall effect (secondary 

e -adiaticn and ionization produced by 

material, other than air, of the chamber 

e itseF and of immediately surrouncirg 
objects. This wall effect usually marked y 
igcreases the observed ionization dea- 
sity). 

Ма ntenance of saturation cond:tioas 

(suticiently powerful electrical field ap- 

* plied across the irradiated volume to 

collect every ion formed). 

Measurement of the critical radiated 

volame. 

с. Measufement of the temperature aad 
pressure gf the air (to reduce air molecu- 
lardensity always to normal conditiors). 

5. Measurement of the quantity of electric- 

• ity produced by ionization. 
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B. Fer tne small enclosed chamber 

Fricke amd Glasser). 

т. Coastructjon of the chamber of "air sal 
maral.. e 

2. Maincenance of saturation condigno 

}. Meesurement of the chamber volums 

Mezsurement of temperature and ртез- 

suse «Ё the air. 

M asmrement of the qudmtity’o тес 

tric ts produced by ionization. 


"a 


Tae sall ionization chamber has been 
purpose у made of air wall material vith 
the nter. on of fulfilling the first two oc 
ditions reguired of the standard orza ir 
chamber. Braun and Küstner? ir >ç 
reccgnized this dact by restating tha- the 
first two conditions listed for the stirdard 
air chanber were to be satisfied от -ke 
firs: ccodition in the case of the eadbsed 
chamb --. Avoidance of a wall effect. z rt- 
teriou cf me correctness of method d, is 14a 
ph>sices! necessary condition to maka 8. 
Here a wall effect ionization and seco mary 
iorizirz radiation from the enclosed walls 
can exist and still produce no more as 
wi-hi the enclosed volume than if i. were 
su-rounded entirely by air. (In disc ssmg 
the wall effect of the small hamka Кете, 
the reivction in intensity of the rac aton 
passirg through the wall is not n zuded 
becawe it is observably перас « [see 
Table i} except for very soft radiace as.) 
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RE£LAXBV- IONIZATION IN I C.C. GRAPHITE СЗ Я ЗЕВ 
OF VARIOUS WALL THICKNESSE* 


024 rem. graphite........ 4.9 
[DG min. graphite. «cernes 132.0 
225 im. graphite... ...0..65 [22.0 
5:0$ ть graphite. «4.5 ies: . 12.0 
425 rnm graphite....... І.С 
£25 тапа. graphite. ........ à ESO.C 
(os mm graphite... „ааа essere S E» 
бсо mm. graphite...... (one pieee)......— xoc 


Fem their studies on both types, of in- 
strument, Braun and Küster ee-cuded 
that pamary measurements in > -cent- 
жеп-са, spectrum were best made i kh the 
oper жт chamber; at that time, y zom- 
sated an accuracy within +1.¢ —- cent 
‘or zhe open air chamber, and 5. per 
zen for the thimble chamber irs*-urment, 


I 


e 
\ 
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меп primary measurements with each 
were made on roentgen ravs. The chief 
sources of uncertainty wewe determination 
of the small volume of*their th n-walled 
chambers, and the presence of a wall effect 
varying with different roentgen-ray wave 
lengths. These authors, nevertheless, using 
graphited .gellophane thimble chambers 
(with very thin walls: 0.03 and c.3 mm.) 
were able to make primary measurements 
with the small chamber that ditered, in a 
single case by 3.6 per cent, and in an aver- 
age by only o.3 per cent, from the standard 
chamber over a range of radiations эго- 


duced from 60 to 180 kv. 
А e 


11. FURTHER DESCRIPTIONS OF AIK 
WALL MATERIALS 

Since the original work of Braun and 

Kistner, other authors have studied small 









Fic. 1. Condenser unit of ionometer with 1 cubic 
centimeter graphite chamber of various wall 
thicknesses. 


chamber characteristics and have added 
conditions which were believed to be 
necessary to the proper evaluation of roent- 
gens by the thimble chamber method. 
Meyer” 27.28 and Miehlnickel? attributed 
the wave length dependence of the small 
chamber chiefly to the ratio of chamber 
surface to chamber volume, and to the 
electron density in the wall material itself. 
That there is a significance to the electron 
density in and about the enclosed volume 
of the small chamber is undoubtedly cor- 
rect, especially for the short wave spec- 
trum where the production of Compton 
electrons becomes larger for a given quan- 
tity of radiation. No quantitative relation. 
however, is presented to show the out- 
come of this effect, and in actual measure- 
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ment it can only be observed as a part of 
the total results. In this case, our criterion 
for the evaluation of an electron density 
effect is: how observed and computed free 
ion densities compare with one another. 

Albrecht! in ciscussing the absolute de- 
termination of the roentgen in the gamma- 
ray spectrum with the small chamber, pre- 
sented further conditions which were 
deemed to be important in producing the 
equivalent air wall surrounding for the 
ionized volume. The material was to have 
at the same density as air: 


1. The same rumber of photoelectrons 

produced as in air. 

The same number of Compton elec- 

trons produced as in air. 

. The same absorption as that of air 
for the electrons released. 


12 


2 


These added conditions for an ideal air 
wall material are indisputable, and more 
closely define the conditioa to be sought. 
Yet, since the actual attainment of such 
conditions has not taken place, the end- 
result is what we most desire, regardless 
of the mechanism by which it is produced. 
In the process ot his study, Albrecht ob- 
served a wall effect in gamma-ray mgas- 
urements dependent upon the thickness of 
the wall material, and, in the case of 
graphite, he observed a maximum ion den- 
sity in the enclosed volume with a wall 
thickness of 4 millimeters. Later, Keller!’ 
also observed this same action, as did 
Mayneord and Roberts. Friedrich, Zim- 
mer and Schulze! included the wall thjck- 
ness effect in a condition calling for satura- 
tion in the chamber in their measurements 
of the roentgen in the gamma-r&y spec- 
trum. x 
The wall thickness effect of increased 
ionization, familiarly related to the neaxi- 
mum range of photoelectrons in апу mas, 
terial, has been observed in almost all 
cases with canalizec radiation entering a 
single wall or single wall area of the small 


chamber. We have conducted a series of „=> 


experiments with a small ionization cham- 
ber standing free im a large volume,of 


. 


b 
е 
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gamma-radiated air (Figs. 2 and 3) and 
have varied the wall thickness of a graphite 
chamber material from 0.25 mm. to 6.25 
mm. by using a series of precisely ma- 
chined graphite caps, fitting over one an- 
other (Fig. 1). Our results in relative ob- 
served ienization densities are summarized 
in Tablet. є 

From these measurements, we find that 
an enclosed chamber made of a light ma- 
terial such as graphite, and having a wall 
thickness of 1 millimeter or more, presents 
values that are independent of a wall thick- 
ness effect when observations are made in a 
large volume of radiated air. Evidently in 
such a concition, when the fast photo- 
electrons expelled from within the enclosed 
volume are compensated for by high speed 
electrons penetrating the enclosure from 
the surround:ng air—a state of equilibrium 
exists, in which the divergence of corpuscu- 
lar radiatiog is*zero, within the limits of 
the volume ogthe small chamber. There 
seems to be an agreement, then, with the 
application of Gray’s® “principle of equiva- 
lence" describing the ratio of energy loss by 
beta particles in a cavity and in a solid. 
Mavneord and Roberts? found results 


zon parable to ours in their own investiga- 





Fic. 2. Set-up cf radium capsule and condenser 
° ionometer, 


"t on of the problem. Yet another corrobo- 
rating evidence is the long list (Table 111) 
of independén- observations of the value 
of roenigeu:* par milligram-element-hour at 
I centimeter distance, commonly desig- 


p this paper, gamma-ray roentgens will be italicized. 
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/ 
oe 
rated is r/mgeh-cm., which show a chor2 
ag-eemeat with one ano-her, though ob 
served with chambers of many пав та 5 
anl various wail thicknesses, sever с? 


whiet аге much less thin the зо-са|!е! 





and согк1 


Fic. 3. 


of radium capsule 
jonometer. 


Set-ap 


‘ 


'sat гасова thickness." These listed meas- 
ureme2ats ¿re necessarily made in free air 
to zvcid secondary radia-ions from any 
materials cf high atomic weight. Ve shall 
consider Table 1и later, in a discussion of 
the value ct r/mgeh-cm. itself. s 

IT. AOENTG&EN UNITS ANC THE R3BiU.4 

JONIZATION CONSTANT 

Tie whele problem of measu-img in 
roentzens is that of effectively countme a 
eertain nun ber of ion pairs formed i- a umit 
volume cf tree air due to ап jon zirg radi- 
ztiom o` a certain fixed intensity. Upon c is 
basis the true valueof the intensity of enezes 
fow cf the various ionizing electromagne t- 
ic radzatic n: can be reached -hrough studs 
cf emerzy :bsorption in ai^ and t:rouch 
iivestigation of the work expended in ргэ- 
cucimg -he total number of ien pairs orm d 
Бу the type of radiation present (See for 
exam tle, zracle by Lauritser.?) If it ĉan be 
saowm that the small ionizztion chamber, 
immersed in a comparatively large volar e 
of jor ized ai~, acts under certain conditie: s 
as though rs enclosed volume were ven 
nearly at -he condition of “Sree” air, ehen 
tae small chamber instrument can bz usc 


; "Y 
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. Taste III 2 : 
AIR IONIZATION DATA ` ) 
EVALUATED CHIEFLY ROM EZCLOSEO AIR VOLUME MEASUREMENTS OF GAMMA RALIATION ` 


e aN r/ Zzigeh AT 1.0 CM. (0.5 MM. PT FILTER) 








| r/ mgeh-cm. 












































| 
Author ш Ас еза Value Presented | Value Reduced to 
ae dad 5 i | (Corresponding | 0.5 mm. Pt Filter, 
| F3ter) | or Recalculated 
. uu 
Eve? Thin cardboard ion zation chamber, coated with- | 3:4 | -— 
in with lampblack. volumes of order of 1 liter, | Equivalent to 
| distances of radiation order of 1 meter to Ка | 6mm. Pb | 
source; sufficiently filtered to remove gamma | | 
rays of the Ra B 
Glasser and Spherical gyphite ionization chambers, air vol- | ® 8.05 | 8.8 . 
Mautz" umes о.5 and т.о >.c., wall thickness т.о mm.; | (о.5 mm. Pt) | (Recalculated from 
measurement in fee air; (Pt radium needle, | observed value at 
о.$ mm. Pt) | IC cm. distance) 
Jona" Wulf ionometer w th air wzll chamber (2-3 c.c. 6.5R | 7.0 
volume) radium-chamber distances of 4—4 cm.; | (2.6 mm. brass) (not reduced to 
100 mg. Ra (2.6 nm. brass) measurement re- e point conditions) 
ported in “R” (vaiue presented not reduced to e 
point conditions) | ` 
== . 
Mayneord? Calculation from the czleric energy of y-ray | 8.7 8.7 
emission from Ra (В +С), the absorption of y- | (o.5 mm. Pt) 
rays in air, and the energy required to produce 
. one pair of ions (most probable values) 
Mayneord? Ionization measurement with small celluloid 9.2 9.2 a 
chamber (1 mm. wall thickness) calibrated by | (0.5 mm. Pt) 
standard chamber in roeatzen-ray wave lengths 
Ionization measu-ement, aluminum and paper 7-4 — . 
Reitz? ionization chambers, volume of order of 1 liter, (6 mm. Pb) 
distance to gamma-ray source approximately 1 
meter, sufficient fi tration to reduce Ra B gamma 
radiations, and secondary beta rays from metal | А 
to zero, approxinzitely 
А == 
Reitz? Same measuring conditions as above except 2 mm. 8.6 9.0 
Pb filter used with y-ray souree (2 mm. Pb) 
^ « 
Sievert’! Graphited celluloic spherical condenser chambers, 7.55 8.0 o 
outer diameter of iir volume: 0.8 cm.; separation | (0.35 mm. Au (not reduced to œ 
from y-ray source 3.0 cm.: (value presented evi- | +0.30mm. Pt) | point conditions) 
dently not compu-ed as for point source and re- ° 
Р ceiver) 2 
Mayneord? Calculation from =ve’s corstant, evaluated from 8.9 8.9 » 
and Gray" data by Reitz (see above: and from ionization (о.5 mm. Pt) e 
measurements by Gray ir an aluminum scattering 
medium, using chambers of Al, graphite, S, of 1-2 * æ 
. c.c. volume 
e . 
. e A i " б 
bj 
™ Ы e e 59 
. КД Ба 
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Т TaBLE HI Coränued» е 
| Method of Determimaticr е С.а = 
Authc- (Filter Used in the Measuring Value Presented Value Reduce to 
Process) | (Corresponding | с.5 mm. Pt FE e, 
Filter) cr Recalaulat=1 
=_= в. 
Mayneord anc Small graphite chamber, air volume 2 с.с. wa! 3.3 « 8.36 
Roberts?* | thickness; mm. (equivalent to га зсе of secondary | (o.5 mm. Pt) T 
electrons from the air gases) 
Jaeger * Calculation from values observed by Eve and Tad — 
Reitz for ionization produced, p-zsumaoly, orl- Equivalent to 
by the gamma radiation from Кас; preseated thus ^ mm. Pb 
| as a minimal value. (Also quotes Behrken and 
| Jaeger, see be ow) 
° 
Behnken znd [Reported by Jaeger"] Thimble-chamker mea— Ss 8.8 
Jaeger? urements, chamber volumes с.с. and 2.5 ¢.c.3 22.2 | (0.5 mm. Pt) 
mg. Ra. 40 mm. long lying in groove or leac plate 
with о.5 mm. Pt sheet above as filter; data reducec 
to ideal condition of point source and rece ver; Ë | 
per cent additional radiation effect assumed, and 
corrected for | 
2 | е 
*riedrich, Z m Spherical chamber of graphite; wal. thickness 4 10 6 — 
mer and a volume 0.33 c.c.; distances of BS em. (ap-  (o.3 mm. Pt 
Schulze’ | prox.); lead cone shield used to determine second-  ——1.$ mm. brass) 
| ary radiation from surrounding air calculation to 
|! 1 em. distance, and т c.c. volume 
Friedrich zi Spherical and cylindrical chambers o^ grapaice; | 7.6 7.8 
Schulze" | wall thickness 4 mm.; volume varied; lead cone | 40.3 mm. Pt 
. | shield; calculated to 1 cm. distarce anc t c.c | $1.5 mm. brass) 
volume. 5.9. 
16.67 mm. Pb) 
Reported by (10)] | 
Stahel lonization measurement with liquid m creicniza- jos 4.0 
| tion chamber converted to value for air 12 mm. Pt) 
5 | [Reported by (19)] 
Murdoch arc | Fonization measurement with liquid miccioniza- 3.69 8.1 
S-ahé} zion chamber converted to value for air {Lo mm. Pt) (o. mm. Pt) 
= . 
Glasser and “Ieasurement in free air with ioniza ion chambers 8.& 88 
R»vner if 0.03 c.c.; 0.046 c.c., 0.061 c.c. volume, made ef | (5.5 mm. Pt) 
zi | sraphite; wall thickness т.о mm.; filter, 2.25 mm. 
nonel metal --o.5 mm. Pt. Observations reduced 
" э condition of point source and rece ver. Geomet- 
cal and physical constants, only, vsed to evalu- . 
е | «te roentgens 
G asser and -leasurement in free air, radiation from 2 gm. 8.9 8.9 
Rovner Tack, thimble chamber of bakelite. т mm. wal 7-5 mm. Pt) 
Aiickness volume =2 c.c.; distances of crder of : 
reter; filter sufficient to eliminate sef- secondary | й 
Eys from walls cf pack. Geometrical and pkysical 
" constants used, as well as standard cham ber cali- š 
> : Exation & 
ж - 
е 
^ » 
А 
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ag a modified standard measuring device. 
That is to say, that in this case, just as in 
that of the large open air ёатігг, the ioni- 
zation intensities can beeobserved in terms 
of primary measurements on the physical 
and geometrical constants of the instru- 
ment itself. . 

Leteus consider the air ionization daza of 
measurements made on gamma radiations 
from radioactive sources with instruments 
using enclosed ionizing volumes. From 
these we can draw some conclusions regard- 
ing the significance of ionization density 
measurements of gamma-ray intensities. 


It is well known that the atoms о? the radio- 
active disintegration products of radium, when 
existing in equilibrium proportions with a fixed 
amount of their parent atoms, produce radia- 
tion at a rate that remains practically corstant 
over a great span of years, and under exzreme 
variations in the physical environment The 
disintegration products Ra В and Ra С, which 
emit gamma radiations, thus se-ve, in definite 
amounts, as excellent standard sources o7 a ra- 
diation of fixed intensity, analozous to, but 
much more constant and reproducible than the 
“standard candle" of the visible spectrum. 
Since standardizing measuremen:s on gamma 
ravs are made on fixed quantities of some Ra 
salt, the factors determining the observec etfect 
are primarily two: the quantity o7 salt, and the 
distance between the source of the radiation and 
the receiver. 

The factor of distance makes it essential that 
for precise measurement both the source and 
the receiver occupy only point volumes. This 
very necessary mathematical faction is effec- 
tively realized when a small radium needle and 
a small ionization chamber ar- several centi- 
meters apart, or when the distance betwzen the 
source and a large volume chamber arc of the 
order of т meter. 

Secondarily, since the radioactive salt is the 
source of a shower of high speed beta particles, 
these corpuscular radiations must be s-reened 
of with sufficient filtration so that, ideally, only 
gamma radiations leave the source (c.s mm. 
Pt effectively absorbs the beta rays trom the 
salt). The components of these gamma radia- 
tions coming from Ra B are more easily ab- 
sorbed than the Ra C gamma compone tts, and 
art largely absorbed from the primary beam by 


small thicknesses of metal filter, 6 mm. of Pb 
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being adequate to reduce them approximately 
to zero.” 

Actually, the measurements are further re- 
stricted by the necessity of making them in free 
air to avoid secondary effects from materials 
of high atomic number, or even from large 
masses of light material. 


We have previously introduced the values 
ofr mgeh- cm. as evidence or the negligible 
effect of “wall thickness” or air ionization 
measurements, with large volumes of radi- 
ated air surrounding the enc.osed chamber. 
Let vs now consider the magnitude of the 
constant itself. 

At first glance (Table 111), the values of 
r/mgeh-cm. presented seem to be quite 

various, but it is interesting to see that 
their differences generally correspond to 
the filter used, and to whether or not point 
conditions obtained in the measuring pro- 
cedure. The mezsured values presented fall, 
apparently, into two gen€rzl groups: those 
of a magnitude in the reg on of g.o, and 
those evaluated at approximately 30 per 
cent lower. 

These two separate values stand quite 
logically when it is recalled that the low 
values represen: air ionization produced by 
radiation heavily filtered to removg en- 
tirely the softer Ra B components, and the 
higher values represent air ionization, gen- 
erated with a comparatively light filter at 
the source. The separation of these two 
groups of values has arisen from the con- 
vention followed by Eve? in observing the 
ionization produced by Ra C only (using a 
filtration equivalent to 6 mm. Pb in order 
to remove the gamma components óf Ra 
В), and from the general use of o.5 mm. Pt 
as a filter in therapy. (Since the £bsorption ` 
coefficients of Ra B and Ra C gamma ааа 
tions are in themselves complex, it 15 not 
desirable to attempt to reduce the ob- 
servations at 5 mm. Pb filtration back to 
a precise value at o.5 mm. Pt.) 


DETERMIRATION OF THE 
r MGEM-CM. 


V. EXPERIMENTAL 
VALUE: 

We have made further measurements on 
the value of the conversion unit, 7/mgeh- 


x 
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cn., аф} tae Б ophysics Laboratory of the 
Cleveland Claic Foundation, and at the 
Tumor Clinic of the Michael Reese Hos- 
pital in Chicago. 4s reported in Table IIT, 
cur value of the ionization constant for 
gamma radiasons of Ка B and Ra C fil- 
tered by 0.7 men, Pt is 8.8 r/mgeh-cm. 

When ‘hee measurements are com- 
pared wich tbe best values deduced from 
the original report of Glasser and Mautz'* 
11 1930 takea from their observations at 
cistances of 2 cm. and beyond, we obtain 
the values shown in Table п. 


Tase II 


IONIZATIOS INTENSITIES MEASURED AT A 
POINT A® VARIOUS DISTANCES FROM A 
POINT SOURCE 


Distance in Present Glasser-Mautz (1929) 
Centimeters Values Values Corrected for 
Air Density 

1.0 8 è 

2.9 э 2.20 2,70 

3.0 Bods 0.985 

4.0 0.25 

5.0 0.35 0.35 


Our measurements of the gamma radia- 
лоп ionization intensities in Clevelanc 
were made with a condenser ionometer,'* 
asing the arrangement of source and re- 
ceiver shown in Figures 2 and 3; the ob- 
servatiors аге presented in Figure 4. 


А descr pton of the technique follows: 


A small chamber adapter (Fig. 3) was at- 
"ached te the condenser unit of the ionomete- 
ind upor this, several small chambers were 
ased yn succes чоп. (A complete distance-inten- 
sity curve was obtained with one chamber at a 
ime.) The length of the air column was made 

' -he variable fector between the different cham- 
vers fh order t determine the manner in which 
“he intensity measurement at a given distance 
was affected be the finite extent of the receiver. 

The measur-ments with the condenser ionom- 
fer were mace by a direct method, with th: 
assumptioa that the graphite shells of the ion- 
zed volumes ceed as an air wall for the filtered 
zamma rays obsgved. The intensity values 
obtained енн Avs from the physical con- 
stants of the measuring instrument itself. 

The electrical capacity of the ionization sys 
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tem wzs determined to a precision of I per ceat 
by a substitution method using a capac | 
bridge. The velt sepsitivity of zhe ekc-remc—r 
was observed at each exposure by the use ата 
бос volt battery, an accurate aigh eh nage =- 
sistor, and з гуре К potentiometer. 

The gamma radiation source was 2;.3 mt i- 
grams of Ra contained in а monel m> stal caD- 
sule. ^ р1гтитат\ capsule with wdks 25: cm. 
thick served as the container for the radi am 





IONIZATION INTENSITY CARES, 
Observed Мест tne Same sauce | 
_ of Wi Radiation, with Cmermes 
of Varied Dimension 


с ass 
| Diametar” of ай Статен «СЕВ crm ee Space 


T [ Tope emer er i 
t 
> Curye D ів Campi ted Sore Эшле | 
| Sauroe, ame а Point есте 


F pena MILLIGRAM ELEMENT MOURA 











£o зо 
DISTANCE im CENTIMETERS 


Fig. 4. Ionization intens ty curves. 


tube, amd zs a filter for the radiation. (A shin 
sleeve of g-aphite served to certer ta: mcael 
tube precise у within the Pt container ) 

In order to minimize scattecirg, the Pt œn- 
tainer was mounted on the end of z woe en 
shaft, as shown in the figures, so that Irth 
source anc receiver were freely stu ppor-ed in c ir. 
The wooden shaft was fixed tc the dicing pate 
on the bed ef a small Michelsoa interferome: -r* 
which hac an accurate screw thread. The cis- 
tarce between the axes of the radium tube and 
the icmzaton chamber could ое determr ed 
with good precision from the readings of -he 
vernier heed on the screw of the inswumant. 
Temperatine and barometric presare were 
recorc ed with each series of readings, amd from 
these valves the usual gas density corcect ens 
were applied. Corrections for lielectr c leakage 
were used when necessary. Each recorded уз це 
of ionization intensity followed as the mea- of 


at least three discharge observations 
E 
* Proz. D. C. Miller of Case Schoo! of Applied Seierze kind per- 
matted us the use of thisinstrument. 


- 





Fic. 5. Two gram radium pack. 


The ionization intensity values observed 
with the different chambers (Fig. 4) are 
significant in defining experimea-allv the 
conditions under which point conditions 
may actuallv be realized. 

The curves obtained with chambers .7, 
B and C definitely show the efect of the 
spatial extent of each chamber upon the 
measured number of roentgens per milli- 
gram-element-hbur. 

In viewing the intensity curves, one must 
keep in mind that it is the verrizal (inten- 
sity) separation between the curves that is 
important. Close to the radium capsule, 
one finds the maximum of diference be- 
tween the measured values, for -he diver- 
gence of radiation energy is at 1:5 highest 
there. As one would expect, the longest 
chamber, C, shows the least value of in- 
tensity at various axial distances from the 
radium capsule because the end -egions of 

К 
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its ionizing volume are most remote, from 
the source of radiation.* 

As the distance from the source increases 
for all of the chambers, the differences in 
their measured intensities become less and 
less until the curves finally converge. 

At the region cf convergence and bevond 
one may assume that the source and re- 
ceiver are acting as true points, and that the 
inverse square law then properly describes 
the variation of intensity with distance. 

For these smal! chambers, a convergence 
of the intensity values occurs beyond 2 cm. 
The observed intensities at distances 
greater than 2 cm. fits an inverse square 
law. If one traces the inverse square in- 
tensity curve back toward the source, an 


* When the comparatively large size thim le chamber of radio- 
therapeutic practice (usua! volume: 2 с.с.) is used to measure the 
air ionization due to filtered gamma rays fron. a radioactive source, 
one must be certain that tae distances are st ficiently great to in- 
sure point conditions. For a radium neegje 1 cm. long, and an ap- 
proximately spherical ionization chamber vgume of 2 с.с., the 
measurements must be mace with a separagion of at least 5 cm. be- 
tween source and receiver. 





м. 
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intensity value for a point source and re- 
ceiver та” be determined at т.о cm. This 
value is 8.7 r/mgeh-cm. 

In order со compare these measurements, 
necessaril- made with small volume cham- 
bers on as nal! source and at short distance 


with those mzde by a standard type of 


icnometer (air volume & c.c.) on a large ra- 
d:oactive -ource of gamma radiations, we 
have mad- a series of ionization measure- 
ments on the 2 gram and 4 gram packs at 
tke Tumo- Clmic of Michael Reese Hospi- 
tal.* Figures 5 and 6 show the size relation 
of the thimble chamber of the Victoreen 
condenser units to -he pack apertures. 
The condenser units were placed at a 
greater dstance from the source than 
sFown (accwall- 25 cm. to 75 cm.) in order 
tc obtain -rue point conditions. 

The mi-imum distance for true point 
ccnditions could easily be determined with 
exactitude Ьу „гот рагіѕоп of an integrated 
intensity value gor the radiation from the 
distributec source, with values computed 
from the :луегзе square law, assuming a 
pcint source. The radiation was filtered 
by an adced г mm. Cu-1 mm. Al to 
remove the scft secondary components 
fromthe walls of the orifices of the packs. 

From these neasurements with a Vic- 
toreen condenser r-meter calibrated by a 
standard г г chamber in the roentgen-ray 
spectrum, we cbserved, for gamma radia- 
tion from ka B+Ra C, filtered by 0.5 mm. 
Pt, a value J 8.o r/mger-cm. 

Sinte these closed chamber measure- 
ments are -epreducibls, the factor of dif- 
ference beteen them d an ideally func- 
ticning opc» air chamber can be expressed 


"by а con$tant quantity, be it 0.9 or 1.1, 


wher the umcor trover-ible proof is finally 
given of the absolute value of the roentgen 
in terms of a radium s-andard. 

eis ап at-endant consideration to these 
conclusions. the problem of measuring the 
trte roentg-n in air shculd not be confused 
with that cf m '"asuring an intensity unit 


. 
in tissue. Eist e air ionization unit, in 


* Dr. Max Cut zz, Director оѓ the Tumor Clinic, v егу generously 
arranged for our czcvenicacein making these measurements. 
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relation to the accompanying electromsae- 
netc energy, which forms an accurate s- 
ir the evaluationgof tissue dosages. 


VI. SUMMARY AND CONCLUSIONS 


Experimental studies of the stancard =r 
chamber during the past few years а= 
showa it to beincapable, in its presers for, 
o: measuring the true value of free zir ie – 
zz tion produced by radiations of very shot 
wave lengths. 

These lim tations of operating range с > 
net seem to afect ionization measuremens 
made with the small enclosed typeof cha 
ber when measurements are made iE i 
large volume of irradiated air. 

A series of studies of the adequate nats - 
of air val! materials for enclosed chambe-s 
hes been pu: forth by many authors, and 
seems to finc a useful unification of rese- 
in the measured values of the radium iom- 
zatior constant: r/mgeh-cm. 

The constant r/mgeh-cm.can thus prop 
ery serve as a standard upon which sæ 
bese the ionization measurements of ule 
shor- wave radiaticns. 

We have conducted further measure- 
ments cn the value of r/mgeh-cm. ani hace 
obtained results in general agreemer  w = 
our earliest measurements, and with te 
work of other authors. Our value ef —x 
air lomization constant for gamma race - 
ticns of Ва В and Ra С, filtered by о. < mm 
Pt, 15 3.8 r/mgeh-cm. 
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` FRANCIS HENRY WILLIAMS . 
1852-1936 
OR five years following the discovery the observations of physicists who had . 
of the roentgen rays, the bookshelves undertaken the greater part of the earliest 
of the pioneer American medical radiologist investigation of the subject. He awaited 
held principally the publishec records of the appearance of a monograph which — * 
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would cea purposefully with the cizice/ 
applicanor of x-rays. His patience was re- 
warded by the publication of the records 
of five years’ practical accomplishment, 
carefull- a-d thoroughly prepared, in the 
form of a book of over six hundred and 
fifty pages entitled “The Roentgen Rays 
in Medi-in- and Surgery," from the pen of 
Frahcis H Williams of Boston. In its 
three ed ticas, all of which appeared within 
the short span of three years, this book re- 
mains a: a monument to an extraordinarilv 
useful Efe of over eighty-four years that 
was terminated on June 22, 1936—useful 
in an earler career of clinical medical 
practice and teaching, but supremely effec- 
tive through forty years of unremitting 
devotior tostudy of the roentgen rays and 
of radium гла то the application of their 
physical е#сгѕ to the problems of medi- 
cine. 

Born in гре, Massachusetts, Doctor 
Williams уа @ son of Henry Willard anc 
of ElizaketL (Dewe) Williams. At the age 
of twenty-one he was graduated from the 
Massachuisa@ts Institute of Technology. 
The year »llowing his graduation was 
spent im a our around the world, which 
included а ~isit to Japan as a member of 
the"Unised States Transit of Venus Ex- 
pedition. In 1877 he received the degree of 
Doctor ef *ledicine from Harvard Uni- 
versity, anc the following two years he 
cevoted to medica! study in Europe. In 
1879 he began his long career as a practis- 
ing phys ciam in Boston. At the Harvard 
Medical School he was appointed, in 1884, 
an Énstructcz in Materia Medica and dur- 
ing the veazs following 1885 became suc- 
cessivelw Irstructor in Materia Medica 
and Therap=utics, Assistant Professor of 
" Materia Medica and Therapeutics and 
Assistant P-ofessor of Therapeutics. In 
1891, he merried Miss Anna Dunn Phil- 
lips of Bestc a. 

It was as Visiting Physician to the 
Boston City* Hospital that Doctor Wil- 
liams began irf 1896 his work with the 
roentgen rays. At first, he was compelled, 
through Eck of hospital facilities, to take 
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his petiaatsfto the Rogers Labora trary- «f 
Physics ат 
Vechrrdozy toe examine them wim -be 
Fuoroscope. Daring the winter of га Fe 
made thee many such investizateæ cf 
fulmerary tuberculosis and other chest 
cases triasponted from his wards ст the 
City Hostal, so firm was his, belief > the 
value 2f cie roentgen rays as ап айс л the 
diagnosis of thoracic conditions. Esere- 
ally, a sv all room in the basement «= the 
hospital was granted him by the tres-ees, 
where for nineteen years—until 19: ;—he 
carried om his work in radiology in addition 
to his uses as Visiting Physician. Br. the 
course of these years the roen:gen-r-— de- 
partment əf the Boston City Hospital was 
oficially established. In 1913 he w= æ- 
pointed S=nior Physician. 

Evea bfore the period of his devo-a 
te radiciezy, Doctor Williams's wer} ia 


genera! in ?rnal medicine gave evide- = с? 


hs mente. discernment aad vision [a 
1392, he kad initiated bacterial exam ma- 
tons at the Boston City Hospital am ir 
1594 was 13e first in his community 7 us- 
aatitoxia 1 the treatment of d phi aia. 
Thus i- їз easy to appreciate the mteczr v 


of his ;rterest, stimulated by this quz rv ` 


ot perspk-city, in the discovery of the 
roentgem 7 ys in 1895 and of radium -+ree 
vears later. 

Docter *Villiams’s previous clinical ex- 
perience definitely influenced his atmrade 
toward -he status of the roentzen-ra- ex- 
aminat en n diagnostic problems. Ta his 
m nd, such a procedure involved as close г 
clmical ne|stionship as do those of paloa- 
tien, ax scultation or percu$sion; mores er 
in its we he foresaw greater diagno: tc 
revelations than most pre-existing cl i 
methods сс 114 promise. As a means te dv 
end, the rational application of the fero- 
scopic screen in diagnosis attracted hth «t 
onze, altheugh, in his work at the Besson 
Ску Новрта] during the short but irten- 
sive "fwowoscopic era" which obtai-ed 
everywhere from 1896 to 1900, he sucess- 
fully w th=ocd the importunate Чегет 
for the almost exclusive use of the 3cc-e- 
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scope in every diagnostic prbblem, even 
those of minor surgery, to which -he roert- 
gen rays could be applied gt that day. As 
he subsequently wrote: es. .it was tie 
confidence I had in the possibilities of tae 
fluoroscope to assist in the di: gnosis of 
diseases of the lungs and heart tat lec me 
to begin and develop this method of ex- 
amination.” 

This belief in a new and promising 
method broadened Doctor Williams’s view- 
point as an internist to a degree quite 
beyond his time, because he perceived how 
much the diagnostic powers of even the 
most skillful clinician might thereby be 
strengthened. By the beginning of 1898, 
hardly over two years from the moment of 
Róntgen's discovery, and through the 
medium of the fluorescent screen, he had 
publicly discussed the applicat on ot she 
roentgen rays to the diagnosis эт thoracic 
aneurysm, pericardial effusio, cardiac 
hypertrophy, cardiac transpos tion, em- 
physema, pleurisy with large or slight 
effusion, pneumothorax, hyd-opneurmo- 
thorax and pulmonary tuberculasis. In ad- 
.dition, he demonstrated that early or 
.central pneumonitis can be revealed by 
roentgen rays when auscultatory evidence 
of their presence is not discernikle. He also 
established the superiority of спе fluoro- 
scope in paramediastinal diagnosis over 
the roentgenographic methods слеп avail- 
able. In 1899, Doctor Willians anc Dr. 
Walter B. Cannon carried out «ите of the 
very earliest investigations, by means of 
the fluoroscope, on the human alimentary 
tract. In two children of seven and ten 
vears of age, they demonstrated the rela- 
tionship of visceral position to subjective 
posture, the excursion of the stomach їп 
respiration and its changes in shape during 
digestion. 

The common experience of the pioneer, 
whatever his field of endeavor, was shared 
by Doctor Williams. His Беһе and confi- 
dence in the efficiency of the duoroscopic 
screen in the hands of the -rained ob- 
serwer and his diagnostic conclusions de- 
rived from his own use of it courted skepti- 
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cism and even antagonism from his clinical 
colleagues. One of his treatises on the sub- 
ject was rewarded by this editorial append- 
age to a review of it: ““The author 15 evi- 
dently an enthusiast. It is unfortunate 
that he has confined himself so largely to 
work with the fluoroscope. Observations 
made in this manner are liable to errors of 
personal interpretation . . . "' : 
Doctor Williams was an early exponent 
of the theory (a thoroughly sound one be- 
fore the day of eficient output rectifica- 
tion) that no source of gas-tube energiza- 
tion could equal in excellence the static 
machine, and that it remained only to 
amplify the current capacity of such an 
apparatus by increasing the number and 
diameter of its stationary and revolving 
plates. He and his able coadjutor, Dr. Wil- 
liam Rollins, therefore designed a machine 
with plates so large (nearly seven feet in 
diameter) that the chamb& of dehydrated 
air in which they revolved фуаѕ actually a 
room of the hospital x-ray department. The 
increased output of this apparatus ensured 
the fluoroscopic results of which Doctor 
Williams took such effective advantage. 
Doctor Williams paid no heed to the 
theory promulgated many years ago ghat 
the rays emanating from a tube under 
excitation by a static machine can have no 
deleterious effect on the human skin. From 
the very start of his work he felt that 
radiations of such power o° penetration 
must be inimical to the integrity of living 
tissues, and forthwith Doctor Rollins and 
he adopted every means to protect them- 
selves and their patients. Many of these 
methods were described in the literature, 
and had their importance been mofe deeply 
appreciated by Doctor Williams's youfiger 
and perhaps mere thoughtlessly ardent 
contemporaries, profound physical mssery 
and great loss of precious lives might have 
been avoided. Beth he and Doctor Rollins 
reached the completion of their long and 
useful careers without phygical blemish re- 
sulting from the He effect of radia- 
tion from either roentgen rays or radium. 
Doctor Williams recently wrote that his 
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attention wes first called to radium in the 
year 19cc by this invaluable associate, who 
put into his hands a capsule containinz 
chloride of radium, with the suggestion 
that it might be used for therapeutic pur- 
poses. This »ccurred during the year pre- 
ceding the amcus “Becquerel burn” of 
1g01, trom which histerians have been prore 
to date the i»ception of curie therapy. 

Doctor W lliams's pre-medical years of 
education а a great technological institu- 
tion wes uadoubtedly the reason of his 
possession с# so many instruments of pre- 
cision for accessory use in his work, as was 
the able coozeration of his friend, Dr. Wil- 
liam Rclinz likewise possessed of a sourd 
technica! ecucation. This cooperation, ex- 
tending ove- the course of many years re- 
sulted m the production of many devices 
aiding the practical application of both 
the roentgen rays and radium; among 
them, tae fl jor&me-er, for the mensuration 
of roen-gen rays (1902) as well as for the 
estimation -f the proportions of electrons 
(beta partices) and gamma rays given off 
from radium salts (1903); the ‘“‘see-hear,” 
a fluorescent screen combined with a 
phonencoscopic diaphragm, for noting in- 
traghoracic sights and sounds simultane- 
ously; a mechanical stereoscopic fluoro- 
scope 1avol-ing the use of two discs rotat- 
ing on one shaft, in contradistinction tc 
the type wherein a Coolidge-tube alter- 
nator and zn alternating eye-shutter are 
synchronized electrically. 

Doctor Williams was fascinated by the 
physics of -adictherapy, especially that of 
the roentgen rays and radium, but he was 
likewise ever tne clinician; it is obvicus 
that his*predilection for therapeutic work 
wa in great measure due to his early tra'n- 
ing as a tee cher of therapeutics. He was of 
that o cer school of physicians which has 
snot lost sight of the fact that cure is the 
sole desire »f the patient, or at least relief, 
if cure is wf to be his lot. The impulse 
that led to 11s gansition from the environ- 
ment » hs bedside ministrations to the 
equally ab-orbing and equally clinical field 
of the roentgen-ray "laboratory" was a 
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fortunat- ding for Amencan Radiot gy 
and 5 cevdopmental progress. 

TFroush Ws authoritative werk and hs 
proli3e vritings,*Doctor Williams was ~el 
known m the greater medical cente-- o: 
the vorl 1. He was a Fellow of the 3me-xar 
Associaton fdr the Advancement of >a- 
ence and of the American -jcadems s 
Arts arc Sciences. He was President. эт 
1917 tc 1918, of the Assocaazion of Ar >ш 
can Physicians; an Active Member œ the 
Massachusetts Medical Society, of the 
American Medical Association and e th- 
Societé de Radiologie Mécicale de Fr £ œ 
a Corresponding Membe- of the E. K 
Gesellschaft der*Aerzte in Wien, am an 
Hon»ra-y Member of the Americas Ræ 
drum Scciety, of the American Кое zea 
Ray Society anc of the Raciologica! 7» 
ety of North America. Doctor Will ams 124 
beer a afe Member of the Conporane ct 
the Massachusetts Institute ef Tec ло- 
ogy sirce 1882 and a member of its Ec - 
tive Committee during the course c the 
first tw2nty-five years of its existence 

Dur:rg the later years cf his life, De tr 
Wiliams did not frequently appear : the, 
meetirgs of scientific bodies ef whi-- be, 
was an honorary member. His atzen & rce 
at tie Fwenty-fifth Annual Meeting e the 
American Roentgen Ray Society w te 
affectionately remembered by those who 
wer? privi eged to listen to hs “Кек г> 
cenees of a Pioneer in Rcentgenclog = amd 
Racium Therapy." In more recent ~2a-3 
he, in turn, recalled this meeting am te 
unalloyed pleasure it affo-ded him. * thas 
tim2, hes generous and k ndly natur= was 
aga г raarifested in his g ft to the Sie: 
of a caxi-catalogue of the work of от œn 
thoisamd contributors to the rade oœ 
lite-ature, with abstracts. 

Ia 1332, Doctor Williams retred, n 
act ve practice, but he continued h= pe- 
sonal contributions to the literature, 45 is 
showr. by the appearance, durin: тэе 
course 5f his eighty-fourth year, of a mall 
volame oa “Radium Treatment o 5ш 
Diseas-s, New Growths, Diseases «*r-e 
Кузге and Tonsils." Herein is reviews lbs 
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work of many years, with efpecial refer- 
ence to the regions mentioned ft illustrates 
copiously the many ingensoyf instruments 
of his design for the appRcaticn of racium 
to these areas, under proper filtratior. 
By those who saw Doctor Williams raore 
often and perhaps knew Him better, his 
sedate and.dignified bearing, with its least 
touch cf diffidence, will be clearly remem- 
bered. The image of his tall figure, moving 
with its graceful stride through his wards 
at the Boston City Hospital or the rooms 
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of its radiological department that he loved 
so well, makes a lasting imprint on the 
minds of those who were fortunate enough 
to have been comtemporaries of his active 
and completely efficient life, and to have 
learned from him much, both by precept 
and example. This life has added both 
lustre and dignity to the Science of Radi- 
ology, and affords stimulation to those who 
would help to perpetuate its ideals in like 
manner. 
Percy Brown 





* 
с" 
е 
\ 


AL. 


2 


. SOCIETY PROCEEDINGS, 
AND NEWS IT 











ld which they refer. 
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MEETINGS OF ROENTGEN SOCIETIES* 


(хитер STATES ОЕ AMERICA 

AMERICAN Eoen~GEN Ray Society 
Secretary, Dr. E. P. Pendergrass, University Hospital, 
Philadeipaia, Pa. Annual Meeting: Cleveland, Oho, 
Sept. 2g—Oct. 2, 1936. 

AMERICAN COLLBGE oF RADIOLOGY 
Secretary, Dr. В. Н. Orndoff, 2561 N. Clark Street, 
Chicago, 111. Annual meeting, 1937: To be announced. 

SECTION on Raprotocy, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. |. T. Murphy, 421 Michigan St., Toledo, 
Ohio. Ап ual meeting, 1937: To be announced. 

RaproLocicaL Socigrv or NORTH AMERICA 
Secretary Dr. B. S. Childs, 607 Medicgl Arts Bldg., Syra- 
cuse, N.Y. Annual meeting: Cincinnati, Ohio, Nov. 3e- 
Dec. 4, 1036. 

Raprotocicat Seetion, BALTIMORE Crry MEpicAL Socig-y 
Secretary, Dr. W. B. Firor, 1100 N. Charles St., Baltimoxe. 
Meets third Tuesday each morth, September to May. 

RaptoLocicat Secrion, Connecricur State MEDICAL 
Society 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Mets aanugl.y in May. Special meetings may ve 
called by -he Сһеел. 

RaDIOLoGicaL сўох, Los AwcELEs County MeEpicat 
Society 
Secretary, E. №. Liljedahl, Los Angeles, Calif. Meets en 
the second. Wednescay of each month at the Coun-y 
Society Building. 

RADIOLOGICAL Section, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Roy С. Giles, Temple, Texas. Annual 
meeting, Baltimore, Md., Nov. 17-20, 1936. 

Вкоокіух RoEwrcEN Ray Society 
Secretary, Dr. E. Mendelson, 120 Е. 19th St., Brooklyn, 
NPY. Mets monthly on first Tuesday, October to April. 

Burraro R.prosocicZL Society 
Secretary-A'reazurer, Dr. Joseph S. Gian-Franceschi, 6:0 
Niagara ït., Buffalo, N. Y. Meets second Monday of 
each merth except during summer months, place of 
meeting s-lected by the host. 

Cuicace Rcentcen Society 
Secretary, Dr. R. G. Willy, 1138 N. Leavitt. Meets 
second Thursday of each month October to May inchi- 
sive at th- Palmer House. 

CINCINNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. H. G. Reineke, General Hospital Cincin- 
niti, Оһ. Meets third Monday of each month, Cz- 
tober to May, mclusive. 

CLEVELAND RarsoLocicAL SOCIETY 
Secretara, Dr. North W. Shetter, 146co Detroit Ave. 
Meetings are held at 6:30 p.m. at the Cleveland Chamber 
ofCommerce Club rooms on the fourth Monday of each 
month from October to April, inclusive. 

Denver R-diopscicat CLuB 
Seéretary Dr. E. D. A. Allen, 452 Metropolitan Building, 
Denver, Color.do. Meets оп any month having a fifth 
Monday. 

Detroit Roentcen Ray AND RADIUM SOCIETY 
Secretary, Dr. Е. К. Witwer, Harper Hospital. Meets 
monthly әп fast Thursday from October to May, 3t 
Wayne Countr~ Mfcical Society Building. 

FLORIDA Sr.rE RADIOLOGICAL SOCIETY 
Secretary, Dr. Gerard Raap, Miami, Florida. Meetinzs 
held twice a year, May and November. 

IrtiNors RaDIoL@cicaL $остЕТҮ 
Secretary, Dr. Cesare Gianturco, 602 W. University Ave., 
Urbana, LY Regular meetings held quarterly 


* Secretaf es of Societies not here listed are requested *o send 


1 ррАЧА R»zr*-7GEN Society 
Secretary ГЕ. C. C. Taylor, Indianapolis, Ind. Meeting 
hdc te .ecead Sunday in May annually, * 

Lens Iz4 тэ RADIOLOGICAL SOCIETY 
Secretary Га. M. Dannenberg, 1464 Easterm P- усу. 
B-ooldyr, N. Y. Meets оп third Thursday of each = от 
fram October to May, at 8:39 P.M. 

Mecsic.n АѕзостАТІОХ oF ROENTGENOLOGISTS 
Secretary Dr. C. S. Davenport, St. Lawrence ul 
Lznsimg, Mich. Three meetings a year, Fall, Wie aac 


Spring. 

Муас кк= FoenrtGeN Ray ЅосІЕТҮ 
Secretary Ds. S. A. Morton, Columbia Hospm=„ М1. 
wouxee, Wis- Meets monthly. Place of meeting == srnec 
by the president. ° 

MuNwzso7. КартогосісАІ SOCIETY 
Seretary BD- L. С. Rigler, University Hospi zal Ware- 
amis M mn 

N:gassza Зоте RADIOLOGICAL SOCIETY 
Seretary Dr D. A. Dowell, Medical Arts Bidz.. {ata 
Nebr. Мес third Wednesday evening of each manh 

New Емо. яв Roentcen Ray Soctety 
Secretary Dr. E. С. Vogt, зоо Lengwoc “у=. 
Bestoi, “lass. Meets monthly on third Friday, Bator 
Medical 2 агу. 

Reociecieat SOCIETY or New JERSEY 
Secretary D. Р. S. Avery, New Brunswick, N. J. Deets 
arnaally3t sme and place of State Medical $ссїетъ 1 d- 
ya- meeings at place designated by the-pread-- . 

New Yerk RoENTGEN SOCIETY 
Secretary. Ги. Е. Е. Merrill, зо W. sgth St., New rok 
Meets moathly on third Monday, New Yorz AciIm-e 
of Medic пе at 8:0c P.M. 

Norra СА ensa Roentcen Ray Society 
Secretary. Dr. Major Fleming, Rocky Mount, N. L An- 
neal meee at time and place of State Мей!са Sec еу. 
Mic-yea: scentific meeting at place des:gna-ec. 

C:wrzA. “къ York Roentcen Ray SocærTY 
Secretary Da. C. F. Potter, 820 S. Croese Ave, —y-a- 
сизе, N. Y. Three meetings а year— January, M. aac 
November 

Р.сгғтс Каєчтсеу CLuB 
Secretary. Ги. L. Н. Garland, 450 Sutter St. Sax: mran- 
aso, Calf. Meets annually, during meeting = Seli- 
forria Medical Association. 

Р=хчзү væra RADIOLOGICAL Society 
Secretary. Dr. L. E. Wurster, Williamsport, Pa. ™ = an- 
nual necng June 5 and 6, 1936, Lycoming dc Wil 
liamspory F2. - 

PairaprLP3:A RogNTGEN Ray Socrety 
Secretary D- Thomas Loughery, Germantown H= nal 
Meeting ^re Thursday of each month from O:a -r te 
May inc: mise, at 8:15 P.M., in Thompsen Hall C alge 
of Ph-siasrs, 19 S. 22d St. 

К 5сч=ѕ-ЕЕ Raentcen Ray Sociery, Roenesrea w, Y 
Seretery Dv. Camp C. Thomas, 476 Lake Avs, Teet- 
sr secon.. Thursday from October to May, ndex~e £ 
P. Rodheser Academy of Medicine Building- 

S1. Lov s EorxrGEN Ray Society 
Secretary Dr. P. C. Schnoebelen, Missouri FE St 
Lews. Ma Meets first week of each menth. Fi - азс 
place of mee=ngs designated by president. 

Scute Сака X-Ray Society 
Seretary D- R. B. Taft, 105 Rutledge Ave., Checa 
Meets att me and place of South Carolina $: te іе 
Assccmti»n. 

Tzwszs.EF RADIOLOGICAL Society . 

Seretzry Us. F. B. Bogart, 311 Medical Ағы 2165 ө $ 


the n-ce-sa- information to the Editor. 
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Chattanooga, Tenn. Meets annually M the time and 
place of the Tennessee State Medical [issociation. 

Texas RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. J. Н. Srgit Lubbock, Texas 
Meets annually one day preceqjngsthe meeting cf the 
Texas State Medical Association. 

University or MICHIGAN DEPARTMENT СЕ ROEN-GEN- 
OLOGY Starr MEETING А : 
Secretary, Dr. C. B. Peirce, University Hospital, Ann 
Arbor, Mich. е 
Meets each Monday evening from Septem ber to Juae, at 
7 p.m. at University Hospital. 

University or Wisconsin RoENTGEN CLUB 
Secretary, Dr. E. A. Pohle, 1300 Universizy Ave., Mad- 
ison, Wis. . 
Meets monthly on last Thursday, October to April, 
Service Memorial Institute, at 4:30 P.M. 

VinciNiA RoeNTGEN Ray CLUB . . 
Secretary, Dr. V. W. Archer, University Hospital, Uni- 
versity, Va. 

Meets annually in October. 
М Cusa 

SocreDAD CuBANA DE RapioLocid$v FISIOTERAPIA 
Secretary, Dr. Francisco Padron, Enrique, V lluendas 64, 
Havana, Cuba. Meets monthly in Havena. 

BRITISH EMPIRE 

BRITISH InstiruTE OF RADIOLOGY INCORPORATED WITH 
THE RÖNTGEN SOCIETY 
Meets on the third Thursday of each month, from No- 
vember to June inclusive, at 8:15 P.M., at 32 Welbeck St., 
London, W. 1, or as advertised. 

Evectro-THERAPEUTIC SECTION OF THE Roya SOCIETY 
or Mepictne (Conrtnep To MepicaL MEMBERS) 
Meets on the third Friday of each month during the 
winter at 8:30 P.M. at the Royal Society of Medicine, 
т Wimpole St., London, W. 1. 

Section or RapioLocy AND Mepicat Evecrricity, Aus- 
TRALASIAN MEDICAL CONGRESS 
Secretary, Dr. Н. M. Cutler, 139 Macquare St., Sydney, 
New South Wales. 

. RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British MEDICAL ASSOCIATION 
Secretary, Dr. Colin Macdonald, Lister House, 61 Collins 
St., Melbourne, Australia. 
Meets monthly at Melbourne during the winter. 

Section on Rapro.ocy, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. A. H. Rolph, 160 St. George St., Toronto, 
Ont. 

RaproLocicAL Section, New ZEALAND BarrisH MEDICAL 
ASSOCIATION 
Secretary, Dr. Р. С. Fenwick, The Hospital, Christ- 
church. Meets annually. 

CONTINENTAL EUROPE 

BELGIAN SOCIETY OF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des А1115, 134, Loavain 
(Belgium). . 

Meets monthly on second Sunday at а Egmonds Palace, 
Brussels, except in the summertime. 

SociEpap EspaNoLa DE RaproLocia Y Etgcrgorcocia 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7, Madrid, 
Spain. Meets monthly in Madrid. 

Société DE RADIOLOGIE MEDICALE DE FRANCE 
Meets monthly on second Tuesday, 2xcept Guring 
months of August and September, 12 Rue de Seine, Paris. 

Société Suisse DE RADIOLOGIE (SCHWEIZERISCHE Ёӧмт- 
GEN-GESELLSCHAFT) 

Secretary for French language, Dr. A. Grosjeaa, La 
Chaux de Fonds. 

Secretary for German language, Dr. Scheurer, Molz- 
gasse, Biel. 

Meets annually in different cities. 

SocÉrÉ FRANCAISE D’ELECTROTHERAPIE ET DE RADIOL- 
OGIE MÉDICALE 
Meets monghly on fourth Tuesday, except during months 
of August and September, 12 Rue de Seine, Paris. 
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ASSOCIATION or GERMAN ROENTGENOLOGISTS AND RADI- 
OLoGIsTs IN CzECHO-SLOVAKIA ° 
Secretary, Dr. Walter Altschul, German University, 
Prague, 11.52. 

DEUTSCHE RONTGEN-GESELLSCHAFT (GESELLSCHAFT FÜR 
RÓNTGENKUNDE UND STRAHLENFORSCHUNG) 

Meets annually in Aoril, alternating one year in Berlin, 
one year in some other German city. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 

Permanent secretary, Professor Dr. Haenisch, Klopstock- 
strasse 10, Hamburg. Gerfhany. 

Ѕӧр- омо WesTDEUTSeHE RÓNTGENGESELLSCHAFT * 
Meets annually in different cities. 

Nonp- UND OsTDEUTSCHE RÓNTGENGESELLSCHAFT 
Meets annually in diferent cities. 

DurcuH Society or ErgcrRoLocv AND ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 

Societa ІТАІЛАМА Rapiotocia Mepica 
Secretary, Professor M. Ponzio, University of Turin, 

urin. 

SocrETATEA Rom@&wa рє RADIOLOGIE SI ELECTROLOGIE 
Secretary, Dr. С. Gatoschi, Str. Isvor 14-16, Bucarest. 
Meets second Monday in every month with the ex- 
ception of July and August. 

ArL-RussiaN RoENTGEN Ray ASSOCIATION, LENINGRAD, 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. С. Simonson. 
Meets annually. 

LExiNGRAD RoENTGEN Ray SOCIET™ 
Secretaries, Drs. S. G. Simonson and GgA. Gusterin. 
Meets monthly, first Monday at §go’clock State Insti- 
tute of Roentgenology and Radiology, Leningrad. 

Moscow RoenTcEN Rey Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. 

Meets monthly on the first Monday at 8 o'clock, the 
place of meeting being selected by the Society. 

Роіѕн Society or RADIOLOGY 
Secretary, Dr. Jan. Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw Section, Рошѕн Socrety or Rapiotocy ® 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summertime. 

SCANDINAVIAN ROENTCEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summertime. 

Society or MepicaL RADIOLOGY IN SWEDEN 
Meets in Stockholm. 

Society or Mepicat Ёлріогосү IN Norway . 
Meets in Oslo. 

Society or Mrpicar RADIOLOGY iN DENMARK 
Secretary, Dr. С. Biering, Copenhagen. e 
Meets on the second. Wednesday of each month from 
October to July in Cepenhagen, at 8 o'clock in theétate 
Institute of Roentgenology. 

Society or Mrpticar EAproLocv IN FINLAND 
Meets in Helsingfors. š 

ViENNA ROENTGEN SOCIETY 
Meets first Wednesday of each month, at 6.30 P.M. аұ 
Zentral-Róntgen Institut des allgemeinen Krankenhauses 
Alserstrasse 4. 


ORIENT Ы 
Japan X-Ray ASSOCIATION \ 
c/o Orthopedic Surgery, Tokyo Imperial University. 
Meets annually in April. 
KINKI RoENTGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoike Tyoto 
Japan. gMeets bi-moathly on third Sunday. ‘ 
e 
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PRELIMINARY PROGRAM 
of the 
MIESUMMER RADIOLOGICAL 
CONFERENCE 
in the 
ROCKY MOUNTAINS, 

. DENVER 
Sponsored by the 
Denver Radiological Club 
August 5, б, 7, 1936 


11 Meeitugs Held in the Venetian Gardens 
. Hotel Shirley-Savdy 
GUEST SPEAKERS 
as they appear on program) 


Zugene P. 2endergrass, M.D., F.A.C.R., Professor 
of Radiebgy, School of Mecicine, University of 
Pennsylvznia, Philadelphia 

_ohn D. Camp, М... F.A.C.R., Assistant Professor 
Roentgeaslog*, Mayo Foundation, University of 
Minnesct:, Associate in Rcentgenology, Mayo 
Clinic, Eechester, Minn. 

.. M. Martn, M.D., F.A.C.R., Professor of Radi- 
ology, Bavlor University, Dallas, Texas 

Clyde K. Emery, M.D., M.R.C.S., L.R.C.P. As- 
sistant Professor Radiology, California Institute 
of Techrclogy. Pasadena, Calif. Director Radia- 
пож The-epy, Cedars of Lebanon Hospital, Holly- 
wood, Cel f. 


Visrrix3 SP=AKERS o£ THE RADIOLOGICAL 
CLUB OF OMAHA 


Heward B. Hung, M.D., F.A.C.R., Associate Pro- 
fessor Rac:olozy, University of Nebraska, Medical 
Schpol, Omaha, Мерг. 

2 nders P. C verga ird, M.D., F. A.C.R., Omaha, Nebr. 

£lbegt Е. Т -ler, M.D., F.A.C.R., Attending Radi- 
ologist, ©. Joseph and Immanuel Hospitals, 
Omaha, Nebr. 

* T. Tennyser Harris, M.D., Roentgenologist, Clark- 
sop Hospital, Omaha, Nebr. 

James F. Kelly, M.D., Е.А.С.К., Professor Radi- 
ology, Craghton University School of Medicine, 
Omaha, Nebr. 

pdward W. Rowe, M.D., F.A.C.R., Lincoln, Nebr. 


\У\ЕшмЕзртү AFTERNOON, AUGUST §TH 


12 to 2:00 > м. Registration 
e о-оор.м. t. P. Brandenburg, M.D., Presiding, 
President, Denver Radiological Club. 
2215 р.м. W W. King, M.D., Address of Welcome, 
President, Colorado State Medical Society, Denver 
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2:30 P. R-ofnt Advances п Diagnostic Radi- 
ology,” Emg A. Schmidt, M.D., Denver. 

3:20 р.м. “TheBmall Intestine,” Eugene P. Pender 
zrass. V.D, AAG.R., Philadelphia. 

3144 р.м. "GastrO-infestinal Tract ef Child en." 
Jchn S. Bcuslog, M.D., Denver. 

4715 p.m. Discussion opened br John DP. 
М.р. E XC. R,, Rochester, Minn. 

4:30 Р.м. Adjournment 

4:30 р.м. CIracal Conferences. e 


Cz пр 


Weosespay EVENING, 4UGUST STH 
3:00 P.r. }сїгї meeting with the Medical Soc ~ or 

the Cit sad County of Denver, T. E. Beer, 

MLD.. Pesing, President of the Medical 5oez ty 

of the C ty and Ccunty of Denver. 

Guest Speakers: 

joan D Camp, M.D., F.4.C.R, Roche er, 
Mirm.. © Jsteoperosis and [ts Impo-tanc> i3 
Medica. Diagnosis" 

J M. Marin, M.D., F.A.C.3., Dallas, Teas, 
“The ?hssician's Responsib lity © the Са er 
Paten” 


Dutch Гале in Rathskeller. 


Trur-bav MORNING, Ассоѕт 6TH 


,1СО A.M. Symposium on Gastrointestinal Dise=se, 
Arranged by the Radiological Clu» of Om=ha 
Chairmnaa—Howard B. Hunt, М.Г, FAC 3, 
Omaha 

gaits A.M. "Re-ntgen Diagnosis of Lesion of ће 
Esophig:s, Anders P. Cvergaard, М 2, 
F.A.C.R„ Omaha * 

@:30 A.M. “The Value of the True Late-al Exam aa- - 
tion of tae Duodenum,” Albert F. Ty er, M 3, 
F.A.C.R. Gmaha 

ioc a.m. "Moray Diagnosis of Lessons of -he 
Colon," 7. Tennyson Harris, M.D., Omaha 

:2:5€ А.м. “The Value of the Prelimirary Hem 
without Op-que Media in the Diagnosis of ^ b- 
dominal Ceaditions," James F. kelly, M D., 
F.A.C.R.. Omaha 

I1:5C a.m. “Radiography of the Biliary Tract, be- 
fere, durrg and following Operation," How rc 
B. Huat, VLD., F.A.C.R., Omzha 

*1::0 А.м. “Malignancy Origingting in the Sræal! 
Bowel,” Edward W. Rowe, M.D. F.A.C R., 
Lincoln, Ҹет. 

12:co noon Discussion opened by Lorerz W. Fræk, 
M.D., Presicent of the Denve- Internists CL b. 
Denver 

2:30 р.м. adjournment 

£2:30 Р.м. Luncheon. 


Тна®пАдү AFTERNOON, А GUST бтЕ 
1:00 P.M. to 2730 P.M. Round Table Lascussor os 
the Prob eres of Diagnostic Radiology Ch .r- 
тап». Wasson, M.D., Denver 
2:36 P.M. Stmposium on Diagnostic Rad dozt, 5. 
B. Chics M.D., Presiding, Denver 
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Patients with 
ohn D. Camp, 


*Roentgenologic Findings in 

Sciatica апа Low-Back Pain," 

M.D., F.A.C.R., Rochester, Миф. 

:30 P.M. Discussion opened Ь® Шепгу W. Wilcox, 

M.D., President of the Orth®pedic Cub of Denver, 

Professor of Surgery, University of Cclorado, 

Medical School, Denver 

:45 P.M. Heart Measurements, Elizabeth Н. New- 

comer, M.D., Denver, Nathan B. Newcomer, 

M.D., Derwer 

4:00 P.M. Discussion opened by T. D. Cunnmgham, 
M.D., Denver 

4:30 P.M. Adjournment 

4:30 P.M. Clinical Conferences. 


2) 


2 


Tuurspay EVENING, AUGUST бтн 
6 


115 P.M. Social Hour. 

Private room to be announced later. 

7:00 р.м. Informal Banquet,® Venetian Gardens, 
Н. P. Brandenburg, M.D., Presicing, President, 
Denver Radiological Club 


Fripay MORNING, AUGUST 7TH 


9:00 A.M. "Review of Year's Progress in Radiation 
"Therapy," Paul К. Weeks, M.D., Denver 

9:30 А.м. "Radiation Therapy in the Treatment of 
Carcinoma of the Intraoral Cavity, Larynz, and 
Pharynx," J. M. Martin, M.D., F.A.C.R.. Dal- 
las, Texas 

10:30 A.M. “The Management of Carcinomas əf the 
Breast," Clyde K. Emery, MD., MLE.C.S., 
L.R.C.P., Pasadena, Calif. 

11:30 A.M. Discussion opened by W. W. Wasson, 
M.D., Denver. 

12:15 p.m.Adjournment. 

12:30 р.м. Luncheon. 


FRIDAY AFTERNOON, AUGUST 7TH 


1:00 P.M. Round Table Discussion cf Therapeutic 
Radiology, Sanford Withers, MLD., Presiding, 
Denver 
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гоо р.м. "Chaoul Therapy as Practiced пу Euro- 

pean Clinics," Eugene P. Pendergrass, M.D., 

F.A.C.R., Philadelphia. 

2:45 P.M. "Radiation Therapy as a Rational Treat- 

ment for Fibroids, Menorrhagia, Ovarian Dys- 

function, Inflammations, Fungus and Pyogenic 

Infections, etc." Leonard G. Crosby, M.D., 

Denver 

:15 P.M. “The Place of Super-volzage X-ray in the 

Treatment of Malignâncies,” Clyde K. Emery, 

M.D., М.К.С.5., L.R.C.P., Pasadena, Calif. 

4:00 P.M. Discussion opened by Frank B. Stephen- 
son M.D., Denver 

4:30 P.M. Adjournment. 

4:30 p.m. Clinical Conferences 


INDIANA ROENTGEN SOCIETY 


The Ninth Annual Meeting of the In- 
diana Roentgen Society was held in In- 
dianapolis on June 7, 1936. Dr. John D. 
Camp of Rochester, Minn., addressed the 
Society, his subject being “X-ray findings 
in Spinal Cord Tumors.* The following 
officers were selected for tlt? coming year: 
President: E. M. Van Buskirk, M.D., Fort 
Wayne; President-elect: J.N. Collins, M.D., 
Indianapolis; Vice-president: H. H. Inlow, 
M.D.,Shelbyville; Secretary-Treasurer: Clif- 
ford C. Taylor, M.D., Indianapolis. 


The many friends of Dr. Leopold Jaches 
will be pleased to learn of his appointment 
as Assistant Clinical Professor of Roent- 
genology at Columbia University. 
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Department Editor: Ковевт B. Tarr, M.D. M.S. 


105 Rauledge Ave., Charleston, S. С. 
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А SIMPLE ROENTGENOGRAFHIC TECHNIQUE FOR 
UNILATERAL DENSITY OF THE CHEST 


. . 
$ Ву E. ROBERT WIESE, M.D. Е 
Ноте for Consumptives 
CHESTNUT HILL, PENN YLVASLA 


AREED differences of density in the 

two hemithoraces due to fluid, pleural 
thickeninz, operative procedures (tho- 
racoplast-), etc., still present difficulties te 
the average roentgenologist. Various tech- 
niques have been devised to surmount thes: 
but unfortumately the majority of th: 
methods are rather complicated. 

The techn que suggested by Sampsor® 
necessitates twg exposures of the sam: 
photographic plate, and halving of the 
exposure by means of the lead plate he uses 
is not easy. The use of an opaque plastic, 
as preserted by Gershon-Cohen? presents 
technical dif-culties and requires too muca 
time to invite general acceptance. It re- 
quires the removal of the tube from the 
holder, "an cye-piece . . . mounted upon а 
wire in such a way that the eye can occupe 
the same position as the focal spot of the 
tube," drawing upon a stiff sheet of trans- 
parent cellulose or glass an outline corre- 
sponding to the healthy chest with a grease 
репс and свеп spreading an opaque plast c 
upon that outline. 

+ After trying out various means of sim- 
plifying the methods now employed, the 


1 ar ae Н. L Doudle-exposure roentgenological chest te-l.- 
nique. Am. Кет. Trreerc.,1935,37, 50-53. 

? Gershon-Cohem, J. Radiogra aphic examination of the chest em- 

э ploying epaque plestic for equalization of radiographic densit-es. 
Radiog.€9 Cim. Phetog., 1935, 17, 10-13. 


folcwing Без proved useful. We hase feu. 
that the heavy wrapping immediately sar- 
rourcing seme brands of smoking -obacco 
(Granger, for example), when applied. to 
the aealthw part of the chest, contains sat 
Gent material impervious то the roem зел 
ray to absorb any excessive amount of the 
radmtion. 

The metallic material is usually tightly 
adh2-ent t» a heavy waxed paper amd, 
whe smocthed out, any number of such 
wrappings, placed one upon the other, mav 
be used. They may be either stitched -o- 
gether or fastened by narrow strips of ad- 
hes-ve tape. Should such wrappings prove 
not suffamtly heavy to absorb the wn- 
necessary rays, we suggest the use of thin, 
pur? lead foil fastened either to some tain 
cloth or paper. Either the wrapper ‘or 
wrappers}, or the lead foil, shoulc be cut 
witi a heavy scissors (an old bandage 
sc.ssors has proved of value? and then s2- 
cured to the healthy side of һе chest sick 
narrow strips of adhesive tape. Tie +a 
nique of exposure of the chest varie. o 
cevrse, и ndividual cases. 

“his method presents ddvantazes tha- 
shculd appeal то roentgenolcgis-s: dk dz 
eccnomacal, it is simple, it is practica! and 
it produces diagnostic plates. 
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. A SIMPLE METHOD OF EXACT CENTERING 
OF THE HEAD 


Зу WILLIAM К. STECHER, M.D. Я 


EASTON, PENNSYLVANIA 


stethoscope 





Jury, 1936 


A STETHOSCOPE is placed in the 

patient's ears, with tubing resting 
upon the back of*patient, for postero- 
anterior projections, and upon the chest of 
the patient, for anteroposter:or projections. 
An inexpensive bevel is positioned trans- 
versely upon the metallic stethoscope tub- 
ing, and the head is adjusted until exact 
level of the bevel is obtained. If very fine 
coning is employed, viz., nasal accessory 
sinuses, the stethoscope will not interfere 
with the view during exposure. It is impor- 
tant to obtain frm pressure with the ear 
pieces of the stethoscope, and if the spring 
effect is insufficient, a rubber band can be 
supplemented. The accęąmpanying illus- 
tration is self-explanatory, * 
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ROENTGEN DIAGNOSIS 
HEAD 
PauLIAN, .—, and SrixrEscu, S. Reperajul 
verftricular in epiepsie. (Ventricular land- 
marking n epilepsy.) Primul Congres Na- 
tional de Radial. gi Electrol. Med. Bucuresti, 
October 2—28, 1934, Communicari, pp. 82-87 


The authers performed, between July, 1932, 
— "ad July, 934. ventricular landmarking ac- 
cording to ће techrique of Laruelle (see pre- 
e vous abst-scts in this JourNAL)%n a series of 
180 cases of epilepsy. In tabulating the results 
ootained e following conclusions меге 
reached: (1 By disregarding the lesser varia- 
ton in size of the lateral ventricles which ap- 
rears of litte significance it was found that the 
greatest pecentage of anomalies in decreasing 
crder refers to ghe visibility of the third ven- 
ticle (which mf@icates a certain degree of 
e qlatation . to -he false roots, to the enlarge- 
nent of on- of the lateral ventricles and finally 
to the masked enlargement of the third ven- 
tricle. The= modifications are no doubt indica- 
tive of stasis resulting from the disturbed cir- 
culation of che-spinzl fluid due to some obstruc- 
non 1б its arcu ation. (2) From the therapeutic 
standpoint the cases can be divided into two 
sroups: (2 8o cases in which only one single 
e -xaminaten was made and the patients dis- 
-harged » thoat further observation and (2) 
20 cases r which the procedure was repeated 
тот two -o frre times at shorter or longer in- 
-ervak ov-r a period of one to one and a half 
years. It 1 remarkable that in all 20 cases the 
Fonv@lsive spe 15 have completely disappeared. 
It is the aather’s contention that the ventricu- 
* lar landmgrking has helped to bring to normal 
—~ girculation and absorption of the spinal 
uid. In s-veral of these cases later roentgeno- 
grams revealed a normal ventricular appear- 
ance.*-T. Leucutis. 
” NECK AND CHEST 


BgNETA^s-Meygv^L, Marra. Aspectul radie- 
logic а wl normale si patologice. 
(Roentzenciogic aspect of the normal and 
patho egic breast.) Cancerul, April-June, 
105 ages. 
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The zuthor .tudied a numbe- of roentgen 
grams cf the oreast with soft tissue exposu =, 
especially from the point of v ew of ibi- 
Ф%#етеплалоп between benign art. db ons 
tumor. It was ound that the regularity of the 
border and the invasion of the surrourcom = 
structa-es permits a certain amount of diff 
ertiaticn. Thus, the benign tumors appear ул сл 
regular bericzs, whereas the malignart n=- 
plasms show irregular contour with infikra- x 
bands either wards the cutareous surface of 
the mammary glang or especially toward sre 
retrornaramar- space. Normally the retromam- 
mary space appears in the form of a пага 
clear zone п топе of the pectoral musck. in 
mahgnamt -urjors, when the glandular tssu-s 
alone are involved, the space is maintzine i. 
but as soor a: deeper invasion takes place the 
retromax rr a-, space becomes partially or æn- 
tirely obscure. It is the author's imprescor 
that tte тесла cannot be used with certai--y 
to diferentiate all malignant neoplasms ^ 
bemgn tumors but that it may de of valus in 
estimating the operability of the malignan- 
neop_asm. [f : he retromammary space is extn- * 
sively invaded one might assume that the pec 
toralis muscles and the deeper structures =r2 
also invelyec, a fact which might male a 
maligmancy inoperable. Thus, the method *as 
a very limited value.— T. Leu-uiia. 


Jouarnessoz, Cart J. Intrapulmonary im=c- 
tior ef broachogenic origin. Northwest. ez. , 
May. 1935. 34, 176-178. 


Brcnehogenic extension їл cross-n'e- cn 
usual у .nvo ves the area between the scc rc 
and fourth mos. The author's observations mdi- 
cate Һас bronchogenic extersion of infecacr 
to the oppose apex is quite rare. The тесі ri. 
cal fecters ere discussed anc the commer: i: 
mace -hat the secondary lesion is almost <l- 
ways peripherally situated, mvolving thw pa- 
rencl ymz. The advisability o^ patients wiide- 
structive infectious lesions in one lung not —:t- 
ing cr sleepng on the normal side is stressed 
Roertgenok gists should carefully study -his 
area of pred lection if the secondary infeczr r E 
to be detected in an early stage.—J7. gk. 
Brookeher. 
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Benpove, RAPHAEL A., and Gersuwis, BEN- 
JAMIN S. Morphologic varieties of bro achiec- 
tasis in the adult; their probe ble pat ~ogene- 
sis and clinical differes tiation. Area. Int. 


Med., July, 1934, 54, 131-144. 


The authors review the recer- contri^»utions 


on the respiratory and expulsive functions of 


the břðnchi and give six classifications c~ bron- 
chiectasis, each of which is characterized by a 
more or less destructive clinical syndrome and 
is considered to be the result of citferent patho- 
genic factors both structural and functional. 
These subdivisions are the tubular, cy indric, 
varicose and globular type and b-onchio ectasis 
and bronchiectatic abscess. 

Jn the tubular form the brorchi appear as 
hollow cylinders or tubes*wher injected with 
iodized oil. Catarrhal or inflammatory zondi- 
tions of the mucosa are, as a rule, the initial 
pathologic process. This type fc lows repeated 
attacks of chronic bronchitis. 

In the cylindric type the broachi look like 
solid cylinders when opaque oil is injected. The 
involved portions resemble the dry Eafless 
branches of a tree in winter. The Glated bronchi 


have lost much of their, resilience as a result of 


degenerative and sclerotic changes in the myo- 
elastic layers. There are several variations of 
this type. 

In certain bronchi in which has been injected 
iodized oil, the resulting shadows look like 
swollen, knotted and tortuous cords which 
sometimes stretch from the trachea te the 
bronchioles. The authors call this type vamicose 
bronchiectasis. This form is always found in 

cases of pulmonary fibrosis. 

Bronchiolectasis is very simila- to the vari- 
cose type except in distribution, t beinz more 
in the periphery than the varicose broa-hiec- 
tasis. Inflammatory lesions of ће perishery 
are the precursors of this type. 

In a small nümber of cases the iodized oil 
reveals minute globules or capsules ñlled with 
fluid scattered throughout the diseased area. 
The appearance is that of a bunch of grapes. 
The French clinicians consider ths туре to be 
due*to syphilis. However, the authors feel that 
any lesion causing a localized ulceration of the 
bronchial mucosa may lead to this type of 
bronchiectasis. 

The sixth type is that of primary brorcaiec- 
tatic abscess. This type is usually caused by an 
infected foreign material and not infrequently 
developed following tonsillectomy. 
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It was observed that each of the six morpho- 
logical types described had its corresponding 
clinical syndrome which if not pathognomonic, 
was always indicative of a bronchiectatic cong 
tion. The tubular type was revealed by bron- 
chorrhea and a moderate but continuous cough. 
The sputum was never purulent nor foul 
smelling. The ordinary roentgen plate shows no 
distinctive pathclogical condition. 

The symptom-complex of the cylindrié type 
of bronchial dilatation varies with its distribu- 
tion. Cough may be absent in the early stages 
but is a distressing symptom in the later 
stages. The morning expectoration is most 
abundant. Sputum is purulent and fetid. 

The symptoms of the varicose type “ате 
usually subnterged under those of the concom- 
itant pulmonary disease. Pain may be a com- 
plaint. The clinical findings or bronchiolectasis 
are also marked by the pulmonary involvement 
which initiates the condition. 

The globular type of bronchiectasis may be- 
tray itself by a sudden severe hemoptysis. If 
infection supervenes the syfptoms may simu- 
late another type of bronchiectasis. Neither 
physical signs nor roentgenologic findings are of 
diagnostic aid in this type. Bronchography is 
the only means o: diagnosis. 

'The findings cf the bronchiectatic abscess 
may resemble that of an acute pulmonary ab- 
scess or pursue a subacute ccurse with fever, 
general malaise, lassitude, anorexia, less of 
weight and other symptoms. 

The authors believe that no diagnosis of 
bronchiectasis is complete unless the location, 
distribution and zbove all, the type have been 
determined. The therapeutic procedure de- 
pends upon this information. They discuss the 
therapy of the diferent tvpes.—7. H. Marris. 


Warner, W. P., and Сканам, Duncan. Cobar 
atelectasis as a cause of triangular roentgen 
shadows in bronchiectasis. rch. Int. Med., 
Dec., 1933, 52, 888-904. 


A brief review is given of the literature con? 
cerning the cause of the triangular basal sha- 
dows occasionally seen in a chest roentgeno- 
gram. The authors were able to demonstrat, 
that these shadows were due to atelectasis of a 
lobe of the lung which was caused by bronchiec- 
tasis. Two cases are oe substantiating 
this conclusion. Six per cent of all their cases 
of bronchiectasis have shown this triangular 
basal shadow. In one of the cases reported the 
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bronchi vere not obstructed but the terminal 
bronchioks were closed or practically closed by 
inflamma-cry swelling of the bronchial walis. 
malt was possible to produce the triangular 
basal shadow in lungs of dogs by complete v 
obstructisg a lower lobe bronchus by means »f 
a rubber balloon inserted through a bronch»- 
scope. 

The authors believe that these shadows ace 
always dae to collapsed bronchiectatic lobes 
and wher observed the diagnosis of bronchiec- 
tasis is warranted. Bronchographic studies 
should confirm the diagnosis, however.— 7. #7. 
Harris. 


TN tusun, ALrRzD S. Persistent congenital 
atelectasis. dm. J. Dis. Chili, April, 1935. 
49, 974-984. 

Persistent congenital atelectasis in older 11- 
fants is an interesting and comparatively rare 
condition Traisman's patient was a girl aged 
eleven weeks. The roentgenogram made in- 
mediately after admission to the hospital 
showed an unus@al zone of decreased densi-y 
which extendeff grom the upper part of the lett 
lung to ћеуөпа the spine on the right side. 
There was partial obliteration of the upper helf 
of the right pulmonary field with deviation 5f 
the medi.stinal structures and trachea to the 
right. There was marked hyperaeration of the 
left pulmonary neld, especially in the upper 
two-ehirds (compensatory emphysema). Tac 
heart was displaced to the right but apparently 
was not enlarged. A roentgenogram in tac 
lateral view showed a triangular area of ia- 
creased density in the costophrenic angle 
posteriorly. This latter was assumed to be dac 
to atelec-asis. At post mortem the diagnosis 
was made of congenital atelectasis of the lower 
lobe of the left lung, extreme compensato-y 

«mphyseraa of the upper lobe of the left lung. 

acute trecheobronchitis, compression atelec- 

tasis of tae entire right lung, displacement əf 
phe heart and mediastinum to the right and 

* ecircfilatory congestion of the liver, spleen anc 

" kidneys. 

Traisman found a rather striking scarci-y 
of case reports in the literature on persistent 
congenital atelectasis. In his case the infait 
showed definite cyanosis shortly after birth anc 
continuec to ауф cyanotic spells during tre 
first month cf life but during this period before 
admissior to the hospital, no roentgenograns 
were taken. As a result a proper diagnosis of 
congenital atelectasis was not made and mc 
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treztmernt о correct the condition was + жел. 

The tmezrment consists of inhalation of a 
mixture ef тот 5 to 10 per cent carbon ide 
a-d oxyger, whichhas proved of great s ave. 
‘| -sisman emphasizes his conclusion -hæ гуа. 
nasis in the new-born and young imfzr = re- 
quics thomugh clinical study aad commete 
rocacgenogaphic examinations.—R. «ge 7. 


Merrer. Oscar. Róntgendiagnosticul moer- 
culoze: ir tratoracice la copil. (Reen:ge3 iae 
pasis of intrathoracic tuberculosis im «Hb 
dren.) Feimul Congres National со x dm. 
st Elecacé. Med., Bucuresti, Oct. 26-2, 
Festiv тан, Rapoarte, рр. 185-239- 

і. [nutrocasction. Particular caaracters @ the 
tuberculous infection in children. Our = 5wL- 
ecse of tuberculosis in general and of їл 
tule-culess in particular has sutered «in: 
the past few years considerable revEios The 
mo-pholeg- and dynamics of the tuber cus 
peecess 11 children being different fram & x in 
the adult, the roentgen aspects аге hs 
very diffrent. Furthermore, there Б a z-ea- 
venation at the various ages such as ш a ck- 
lines, smal children, school children æ- a- 
palerty. 

Teciizcal considerations. The Ф «ate 
structure e! the pleuropulmonary грра tu: 
алс the st тоге delicate appearance = the 
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technique ef roentgenography. The auth »-c- 
fers the vertical position in all instances wri 
a d stance jf бо cm. for infants and sma «HL 
drea anc teleroentgenography for schoe) «HL 
drea ane at puberty. In a series of ca-zvwer 
experiments, by introducing fragmen-s сї «ar> 
oas tissues mto the lung, it was founc thac the 
roentgen v sibility of the intrapulmonary z—uc- 
tures в ratzer ill defined, a fact which ind aes 
that mat y pathological lesions in an earl- zag 
варе dete tion. 

Anet@aic-roe nigenologic consideraum- cf 
the бйз. I- also results from the above sapere 
ments that the present conception or the zra- 
tem equisalent of hilus shadow mes: Бє зе- 
vised in the sense that it represents the sam 
ma ов cf --veral elements such as the pilho 
nary arter-, bronchi, lymph nodes, Буг mi: 
vessels aac connective tissue. Both im {фт 10r- 
ma and tle pathologic state the chef 12 е Б 
played эу the lymphatic and hema--»egi- 
stasis апі by the secondary inbibitror « the 
tissues o^ the hilar and interloba- space hea 
the proces: is reversible. In contracis-m =юз 
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ro*this the irreversible shadows nave as sub- 
stratum the well formed connective tissue. It 
is safe, therefore, to assume that the hilar 
shadow possesses a nonspecific character and 
that numerous other nonspecific influences may 
produce identical images. 

+ The primary lesion and primary compen. 
It is agunanimous opinion that the tuberculous 
infection may start in infancy, leading up in 
adolescence to an infection of about two-thirds 
of all individuals. The lungs form no doubt the 
most important site of the primary focus wh ch 
may vary in size from a roentgenologicall* i in- 
visible pinhead lesion to an invasicn of an en- 
tire lobe. On the other hand, a great deal of the 
opacity demonstrated on the roentgenograms 
must be attributed to the perifocal nonspec fic 
reaction. The dynamics of the lesion is in гаа- 
tion to the age of the patient rather than the 
size of the primary focus: in infants it nearly 
always leading to dissemination, and wich ad- 
vancing age showing a somewhat more benign 
course. After the primary lesion has once be- 
come ulcerated the prognosis is very grave and 
the dissemination is just a question of time, 
:he exact moment of which is difficult to recog- 
nize and necessitates repeated roentgen exami- 
nations at various angles. 

5. Tracheobronchial adenopathy. The ade- 
nopathy must form the center of our ircerest 


* because the entire evolution of the tuberculcsis 


is dependent on it. The roentgenological prob- 
lem in this respect consists in diagnosing the 
active lesion early. In addition to demons-rat- 
ing the tumefactions of the glards, in many 
instances the recognition of the seccndery 
manifestations may lead in the right direc-ion. 
Thus especially on the left side one often en- 
counters a compression of the ascending bron- 
chus with atelectasis and migration of the 
mediastinum. 

6. Perifocal reaction. A further seccndary 
manifestation is the perifocal reaction. The 
mediastinitis and interlobitis are best d2mon- 
strated in a position which is called by the 
author “exaggerated and combined lorios's” 
and which consists in placing the patient in 
exaggerated lordosis with the shoulder corre- 
sponding to the normal side directed forward, 
the incidence of the rays being posteroanterior. 
On other occasions, bronchiectasis and espe- 
cially generalized dissemination may represent 
the predominating complicating factor. This 
latter may occur either by hematcgenous, lym- 
phatic or bronchial extension. 
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7. Roentgen characteristics of tuberculgsis in 
puberty. The evolution of tuberculosis is quite 
malignant at the time of puberty, all forms of 
tuberculosis being represented. The dissemi 
tion occurs mostly by the hematogenous route 
and its localization and appearance represent 
intermediary stages between childhood and 
adult tuberculosis. 

8. Roentgen aspect of lungs in children vacci- 
nated with BCG. The author studied the roent- 
gen appearance of the lungs in a number of 
children inoculated with BCG vaccine. In the 
new-born inoculated per os, within about thirty 
days after the inoculation a series of disorders 
are observed which Calmette called Bcgitigee— 
They consist in a veritable impregnation of the 
organism by *the attenuated virus leading to « 
humoral changes on the one side, and to histo- 
pathologic changes, on the other. These latter 
represent inflammatory reactions localized 
chiefly to the lymphatic system and hilus. In 
a series of experiments the author was able to 
demonstrate bronchovascular and hilar roent- 
gen changes in 80 per cent oP gccinated child- 
dren. All of the shadows pos@ssed an irrever- 
sible character. Im reality the impregnation e ‹ 
starts immediately after the inoculation but 
the reactions cannot be demonstrated roent- 
genologically at the beginning because of the 
increased heart shadow in the new-born. In a 
series of children who were inoculated and re- 
mained in a tuberculous environment® the 
intrathoracic charges were even тоге pro- 
nounced. The hilar shadows were more accen- 
tuated and complicated with veritable adenop- а 
athies, in some instances with calcification. 
However, of 78 cases thus examined, a dissemi- 
nation has бештей 1 in only seven. This ought 
to create a certain optimism, proving that the 
inoculation produces a roentgenologically vis- 
ible impregnation, however, without hafmfut 
accidents. Furthermore, during the first few 
years of infancy, which is knowr to bg the most 
dangerous age for tuberculosis, the malignant 
forms were encountered relatively rarely.—¥ `` 


T. Leucutia. 
e 


Ocrav, Buriteanu. Róntgendiagnosticul tu- 
berculozei la copil (Coraport pentru medi? 
cina interna). (Roentgen diagnosis of tuber- . 
culosis in children; теда] feport.) Primul 
Congres Nalionat de Radiol. у: Electrol. Med., • 
Bucuresti, Oct. 26-28, 19:4. Festivitáti, 
Rapoarte, pp. 240-248. 
Intrathoracic tuberculosis of childhood ere- 

e. e ï о 
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sents а varied clinical aspect. This polymor- 
phism is influenced by the age, physical state 
of the ch ld zt the time of contamination, the 
меп anc duration of the contamination 
and by ‘he manner and time at which the 
allergy develops. Another important peculiar- 
ity of Gdeldhood tuberculosis is that it often 
remains c uiescent for along time, the sympto- 
matogy appearing vefy indefinite. For this 
reason the clmical examination alone may re- 
main insefficrent and one must resort to the 
tuberous test, demonstration of the tubercle 
bacilli ir -he gastric contents and especially to 
roentgencgraphy. 

"N The a: hor considers in detail the three types 
of сігіса menifestations of tuberculosis: (1) 

* the pulmenar> tuberculosis of fir* inoculation; 
(2) the «racheobroncaial adenopathy, and (3) 
the secondary pulmonary tuberculosis due то 
reinfectios. He arrives at the following general 
conclusiors: (1) There are forms of tuberculosis 
in suckk:gs and early infancy which may 
undergo :ponmtaneous jhealing. These forms, 
unknown a a ie ago, are demonstrated, 
thanks сс the Wid of roentgenography. (2) 

» SystematE and repeated roentgen examina- 
tions are recessary to establish a diagnosis and 
to follow -he evoluticn of a pulmonary tuber- 
culosis in childhood. (3) In cases suspected of 
tuberculosis an early end precise diagnosis may 
thus be 2 tabüshed, this leading to an effica- 
cious®and well selected therapeutic interven- 
tion.—T. Teucutia. 


GEORGESCU, A., OREVICEANU, I., and POPPER, 
M., CescetZri asupra aspectului radiologic 
al һала nermal si patologic la copii in pri- 
mul an (lavestigations on the roentgen 
aspgets of гле normal and pathologic hilus 

‚_ ih children ia the first year.) Primul Congres 

= Майепт de Kadtol. şi Electrol. Medi., 
Bucuregi, October 26—28, 1934, Communi 
cári, pp-25—27. 

A series of investigations were carried out in 
лбо Children in the first year on the roentgen 
aspect of the hilar shadow, and the following 
general coaclusions were reached: (1) All chil- 

ren who Fad no contact with tuberculosis and 
who were aot subjected to tuberculosis vacci- 
ation presented a normal hilus and pulmonary 
ields free of ау Pathologic shadow. (2) The 

e children who -eceived antituberculosis vacci- 
aation ‘the so-called BCG) and who frequently 

Ё aave shcvn the phenomenon of transitory 
allergy паме shown on roentgen study enlarged 

е e 
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hilus and izzreased bronchia. markings c—eec- 
ing into zhe lung f elds. (3) Ir severa! cases with 
abnorrzl pulmonary roentgen shadows ıt 
who have shown & negative tuberculin tes, 
subsequent tests revealed that the іа тл 
was due to some other cause (locahzed pneu- 
mon 2, hereditary syphilis), = fact which proves 
the value of the tuberculin test in prefezemee t5 
reen-genography.—T. Leucttia. e 


Roeser, Н. Interatrial seotal defect. 47+. 

Ha. weed. Sept., 1934, 54, 329-382 

A zase report and review of 62 cases of iter- 
atrial ѕ>эга defect are given. The pachzloz- 
anc elirical symptoms are reviewed. The seent- 
geno ogie fix dings were those cf a large hears, 
vary ng n sape frem oval to globular ar d- c 
tend ng as z rule toward the left. The pæ mc- 
nary comus and artery projected far to the lef 
and apwird and forward. The branches œ the 
pulmona-y artery at times showed :nc-s:d 
pulseticrs and were sharply defined end е 
larged. Mediastinal tumor and tuberculosis 
were errcnecusly diagnosed at times. T he arti- 
knob was small and at times invisible. Tae 
enormously dilated right sde of the œar- 
caused only a moderate degree of axis cevi- 
aton то the right in the e ectrocamiing-am 


—% #1. damis. 


Lazean 2, E Importanta diagnosticului ædi>- 
logic al szazei in venele pulmonare la car- 
Ласі. dmoortance of roentgen diagmess о 
stazis m the pulmonary vzins ef camcx cs. 
Bu. Scc. ae radiol. $i electro. ined. din Roma- 
wiz, 1534, 3, No. 5-6, 3-6. 

The roentgen examination of the chest »er- 
mits, in addsion to a study of the dimens one 
of the heart, the demonstration of phenorere 
of pulmonary stasis which zre of progn-stic 
and taerapa tic importance. Аз а rule the mes- 
ence of a verous stasis indicages cardiac зж 
ficeney which тау occur concomitantly with 
other sympooms such as generalized edana, 
ete. The isseciation of pulmonary stas with 
dilatation of the left auricle m mitral s: emos. 
reprecen-s, however, an impcrtant sxm of 
cireulatery Gsequilibrium which in тал ia- 
stances "erms the one and cnly symptor of 
cardize irsuficiency. In this respect one may 
say that the pulmonary stasis is an early s gn, 
permitting tle prevention by rational the-apy 
of mcre sri us complications such as pu ne- 
nary гбегза. etc. It also helps to explain the 
caase of hemoptysis which is often observed in 
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such cases. The persistence or aggravatior of 
the venous stasis in serial roentzenograms 
taken at shorter or longer intervals indicates 
an aggravation of the cardiac lesion, thus 
establishing a more grave prognosis. 

The author arrives at the conclusion that a 
systematic roentgen examination at various 
uude «ha жакс in all cases with mitral 
stenosis t&estimate the capacity of compensa- 
tion of the heart. This applies especially to 
women affected with mitral stenosis during the 
course of pregnancy in which the abserce of 
pulmonary stasis forms the best sign cf the 
tolerance to the pregnancy. 

The roentgen syndrome of stasis o* the pul- 
monary veins varies according to the intensity 
of the stasis. The first roeatgen manifestation 
consists in dilatation of the pulmonary veins, 
this appearing in the form of accentuatec hilar 
shadows with some clouding of their conteurs. 
When the stasis is more pronounce the cleud- 
ing extends to the mid portion of the lungs, 
whereas in the advanced cases all of the ung 
fields become more or less obscure. This letter 
form usually leads to cardiac hemcptysis. If 
the intensive pulmonary stasis is associated 
with a progressive dilatation of the left auricle 
the prognosis becomes exceedingly grave.— 
T. Leucutia. 


Moo ren, Sytvan E. Hodgkin's disease o7 the 
lung. din. J. Cancer, June, 1934, 27, 253-294. 
The author gives a detailed revort of the 

clinical and post-mortem finding of 8 cases of 

Hodgkin's disease of the lungs. He compares 

the microscopic picture of lung tissue of these 

cases with that of infectious granulomas of 
known etiology (e.g. tuberculosis and actino- 
mycosis), and from the comparison draws con- 
clusions as to the etiology of Hodgkin's disease. 
He concludes that these cases permit the deduc- 
tion that this disease is a primary inflammatory 
reaction of granulomatous character rather 
than a neoplasm. The lesion in the lung appears 
to permeate such resistance structures as the 
walls of arteries and such delicate structures 
as the walls of alveoli by a uniform infiltration 
and not by mechanical compression and de- 
struction. The evidences favor the view that 
the disease is brought about by the diffusion of 

a virus which stimulates the loca! proliferation 

of the mesenchymal elements. 

There is a marked difference between the 
action of neoplastic and Hodgkin's infiltration 
as regardg the bronchial and alveolar epithe- 
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lium, the Hodgkin’s infiltration tending %о con- 
serve this epithelium rather than ulcerate it as 
does neoplastic infiltration. 


A discussion is given of the compara 


features of the hypothetical virus of Hodgkin's 
with the known virus of tuberculosis and acti- 
nemycosis. He concludes that zs in about то 
per cent of all cases of Hodgkin's disease of 
the lungs the primary’ lesion is pulmonary, it 
is not illogical to regard the lung actually as 
the portal of entry. 

A classification cf Hodgkin's disease of the 
lung is given having as its basis the conception 
of the disease as a form of inflammation with a 


definize pathogenesis and employing a terme 


logy which reflects this point of view: 


1. Granulomatous pan-bronchitis and bron- 
chopneumonia (peribronchial form of 
granulomatous interstitial pneumonia). 

2. Granulcmatous pleurogenous pneumonia 
(pleurogencus form of granulomatous 
interstitial pneumonia). 

(a) Primary (rare). 

(b) Secondary (invasf from adjacent 
infiltrated structures, e.g. medi- 
astinum). 

3. Exudative lobar and lobular pneumonia. 

(a) Acute (gelatinous pneumonia). 
(b) Subacute and chronic (organizing 
pneumonia). 

. Miliary, submiliary, and multiple isglated 

nodular lesions (hematogenous, lym- 
phogenous).—7. H. Harris. 
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Brown, Ілоүр T. An x-ray study of the dia- 


ph-agm. ў. Bone < Joint Surg., Jan., 1935, 
17, 1337140. 


This study was undertaken to find outewhat 
effect, if any, improvement in the general 
health of children would have on the @ctiot 
and position of the diaphragm. The children 
studied, by their environment and associations, 
had been exposed to pulmonary tuberculosis, 
but showed no climical or roentgen evidence of 
the disease. The routine of the children con- 
sisted of careful medical supervision by an 
internist, an expert in the care of tuberculosiq, 
regu ar periods of play and study and rest 
periods under the supervision cf trained nurses 
and a physiotherapist. TM rest period was 
always started with the children in the position 
of hyperextension and a few simple exercises 
were used to train them in the correct use of the 


body. e 
e . 
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It was found that in many of the childrer it 
was poss ble to make a very close correlation 
of the gain in weight, the increase in vi-al 
Расу. and the size of the chest, with the 
improvement in the body mechanics, an in- 
crease m the amount of the excursion of the 
diaphrazm, a higher position of the diaphragm 
in the chest, and a lessening of the length of tre 
pleural zavity. . 

Bfowa s conclusions follow: 


1. The position and the amount of excursier. 
of the dmxohragm is affected by the shape of tac 
chest. 

2. In tae case of a chest which is used in the 

“position of expiration, the common one n 

faulty bciy mechanics, not only is the dia- 
phragm ia a lower position in the chest, but 
there is aso less excursion. 

3. In Ee case of a chest which is used in the 
position. »f good body mechanics, the dia- 
phragm sin a higher position in the chest and 
there is 2 greater excursion of the diaphragm. 

4. Accampanying these changes, there s 
also an парго ent in the general condition 
of the ».tiert Vas a whole—an increase т 
weight, a= increase in vital capacity, and an 
improvement in the body mechanics. 


From tae point of view of the prophylax s 
as well as əf the treatment of pulmonary tuber- 
culosis, a proper understanding of the relatior- 
ship ef body mechanics to respiration is esser- 
tial. From the findings in his study, Browa 
advises т cases of pulmonary tuberculosis 
where su-gery is considered necessary, a care- 
fully planaed procedure to improve the Бой 
mechanics either before or after operation as a 
ogical step in the treatment. It is well recog- 
ized that in cases of tuberculosis of the lung: 
fis usuel to ind a high position of the dia- 

->hragm in -he roentgenogram. This is evidentlr 
Nature’s attempt to take some of the strain 
away frora the infected part and to help reduce 
he size ОЁ the cavities. The position of good 


e mechanics of the whole body not only follows 


* out the line pointed to by Nature in raising the 
diaphragra in tae chest, and by so doing lessens 
er removes the strain on the lungs or the cavi- 


Fies in thera, but it also makes possible a better 


A 


functioning of the rest of the body.—R. S 
Jromer. = p 


Fomrv, Кљахк. Congenital hernia througk 
right dome of ciaphragm. Brit. J. Surg.. 


Jan., 1635, 22, 5co-503. 
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The case reported is of interest becau- “he 
congenital hernia caused acute intest nal ob- 
stru-tier ir a man seventy years of аш ami 
beezuse it occurreg in the right dome « the 
Ci@phragm. At operation Forty found a cii ar 
cpering m the right dome of the diap agm 
through whch at least 3 feet of smal! іаст 
had pase into the right plevral cavjty The 
intestiwal chstruction was the esl a: -Gr- 
str.ccion el to the margins cf the Фа -zc- 
matk оре ліло. The hernia was reduced wi cut 
dificu ty and the right lobe of the liver, жаса 
hac эсеп dslocated to the left, returned > ts 
nom al posrion, thus guarding the oper z ia 
the diaparzzm. 

The auther discusses the etiology anc dE s-i- 
fication of ciphraggnatic herniae briefly, ating 
his rasors for considering the hernia i- Hs 
patient cengenital in origin.— P. ў. Hoses 


Оохапа. THomas. Diaphragmatic he tia 
Ert. F Larg., Jan., 1935, 75-499. 
There ге three stages in the developres - v` 

the ciaphragm. In the first the celomic -—-« 

is cor tirucu- until the growth of the embr— nic 
orgars sv »üvides it into pericardial cæ ty 
pleural spec, and peritoneal cavity. It s Жат 

there-ore, f -ће pleuroperitoneal canals sei c 

rema n open through deficiency in the gwth 

energy of the parts whose proliferation -or- 
mal y closes them, then the pleural and pato- 
neal cavities will not be separated compl—=b 
from ore aacther. Because of this, the pos ave 

-ntra~abde т тпа] pressure will carry some e^ Һе 

abdemial e-gans into the thorax. Accom ng 

ro Dunhill this is one of the commonest toss 
of hemia ir. infants and because the pleuroœr- 
torea carzl -emains open no sac is presen- 

Du-ing the second stage in the devcloor-er 
of the cia»hragm the pleuroperitoneal cam 5 
closed by ал ngrowth of its own walls. Dum 
this stage a true hernia may occur, fer the 
pleure and peritoneum are complete and Lave 
closed thea respective cavities. If any аһа: 
na. ©всега a-e forced into the thorax et - ais 
time 2 sac wil be present. 

The diaphragmatic muscle spreads throw zh 
the m2mb-asus diaphragm in the third з æ- 
cf its development. The growth of the muel- 
may fzil, lead ng to a deficiency in the musc a- 
attachments of the diaphragm, although he 
per.toaeumr and pleura separate the cavi- s. 
This cond tien amounts to an absence ef ne 
crura ~ogethe- with the crural attachments ad 
the rezul- 5 а gap in the diaphragm, 
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The sites of the hernial orifices in the au- 
thor's series of 25 patients are as fol ows: 


Retrosternal (foramen of Morga тп) 1 
Left dome T 2 
Costovertebral region —left (hiaais) 3 


Esophageal region 
t. Hernia diaphragmatica transversa 3 
2; Ма esophageal 2 
3. Short esophagus 14 


The author then describes the various types 
of diaphragmatic hernia. 

The retrosternal, parasternal, cr hernia 
through the foramen of Morgagri contained 
the terminal ileum, cecum, ascend mg and part 
of the transverse colon. The sac anc ‘ts contents 
occüpied the anterior mediastirum resting 
against the pericardium on the le=, displacing 
the right pleura and lung backwar-s and tc the 
right. 

Herniae through the left dome are actually 
through the substance of the diaphragm and 
must therefore be distinguished fram the cesto- 
vertebral type. The points of er-ry and exit 
are away from the costovertebr:] angle and 
imply the position of the defect. The herniated 
structures are narrowed at the peint of entry 
and exit and are fixed in the ablomen. This 
visceral fixation would not occur with eventra- 
tion and helps to differentiate hernia from 
eventration. Because of the abse ice of a sac, 
Dunhill implied that the defect occ urred during 
the celomic stage of diaphragmatic develop- 
ment. 

The author prefers “costovertebral angle" 
hernia to the terms “pleuroperiteneal hiatus" 
and “foramen of Bochdalek" hernia. He be- 
lieves that these herniae result from a conzeni- 
tal absence of the left crus and she muscular 
fibers continuous with it. In each of the 3 cases 
of this туре a sac was present. 

Herniae in the region of the esophagus are 
due to three different anatomica! defeccs. The 
hernia transversa diaphragmatica is due to a 
non-development of the crura. The anatomical 
hiatus does not exist because of the crural 
defegt. Furthermore, there is no posterior 
attachment of the diaphragm in the region of 
the aorta, the esophagus, and the vertebral 
column. The peritoneal sac ascends into the 
posterior mediastum through ths gap. 

The hiatus is present in the para-esophageal 
hernia but is dilated. The esophz gus 15 от nor- 
mit length, the hernial sac passimz up through 
the hiatuselying beside the esophagus. 
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The short esophagus type of herniae are 
associated with a congenitally short esophagus, 


the cardia and portion of the stomach being 
situated within the thorax. The conditione 
due to the failure of the esophagus to elongate 
in its descent from the cervical region. Because 
of this the stomach is partially arrested in the 
posterior mediastinum. The arrested portion 
is surrounded by a sac $0 that it is a true hernia. 
The symptoms in this type of hernia due to 
stricture and ulceration may become very dis- 
tressing. 

This excellent article contains many fine 
diagrams which enhance the value of the dis- 
cussion.—P. ў. Hedes. -— 


ABDOMEN ы 


Lazeanu, E. Colecistografia. Technica si inter- 
pretarea rezultatelor obtinute prin colecisto- 
grafie. (Cholecystography; technique and 
interpretation ot results obtzined by chole- 
cystography.) Primul Congres National de 
Radiol. şi Eleceol. Med. București, Oct. 
ы ipie 1934. Festivitati, quos DP. 97- 
TIO, 


In this first article in a symposium on 
cholecystography, the author discusses the 
various procedures employed and compares 
their relative value. It is emphasized that the 
method permits the direct study of the gall- 
bladder and that the diagnostic results e&ceed 
those of any other method of investigation. 

In discussing the technique, special atten- 
tion is given to the oral method which the e 
author recommends as the method of choice. 

A review of the Irterature revealed that there 

are several fatal accidents known which must 

be attributed to the intravenous applic&qon 

of the dye and therefore he expresses the opik 

ion that this method is not ertirely harrfless™ 

He refers to the work of Gabeaux of Brussels 

who made an inquiry of 12,900 casesof cholecys- 

tography carried out by 2: Belgian roentgenol- 

ogists, 6,000 of them being by the oral and? 

6,000 by the intravenous method. It was found 

that 11 of the rcentgenologists preferretl the 

intravenous and 12 the oral method, althoug 

admitting that the results of this latter are 

somewhat less precise and inconstant. One  » 

author used both methodsVantl the last pre- 

ferred the oral but resorted to the intravenous * 

whenever the ora! failed. It was shown that the 

intravenous method led in 2 cases to death, N 

both of angina, m 15 cases to serious gereral y 
е e S e | 
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reactign and m 15 cases to a local reaction. The 
genera. reaction ccnsisted of syncope, dyspnea. 
genera. toxiczy, and the local reactions of 
urit, phlegmon, phlebitis, local edema, etc. 
The ora! method often led to nausea but not 
one sing € serous accident was observed. 

The author also discusses in detail the inter- 
pretation of the results both as it concerns the 
modifications of form ahd position and of the 
functicna’ test. More recently there is a ten- 
Сепсу tc -mploy methods which accelerate the 
examira-on such as the method of Antonucci 
and Sandstróm. These are also considered in 
cetail.—T. Leucutia. 


Guristipe, E, and FAcArAsanu, I. Coleciste- 
grafa m cairurgia veziculei Dilari: (Che- 
lecystograpay in surgery of the gallbladder.) 
Prinul Congres National de Radiol. si 
Electret. Med., Bucuresti, Oct. 26—28, 1932. 
Festivitati, Rapoarte, pp. 117-149. 


The zcdition of cholecystography to the 
diagncst« armamentarium of the gallbladder 
has raisee the g@ecise diagnoses to nearly оо 
or 95 per cem. Whis must be attributed to the 
fact that  holecystography permits a functional 
exploration c the gallbladder, whereas simple 
roentgerography was of value only in pointing 
out certam indirect signs of cholecystitis or by 
permitting the direct visualization of some of 
the bihary ca culi. 

То o»xain the above results cholecystoz- 
raphy must be executed with a correct tech- 
nique, tħ- exemination being associated with a 
„ gastrontestimal series and the Meltzer-Lyon 

test. The true causes which may lead to false 

interprezatior of cholecyscograms are excep- 
tional. such es porcelain gallbladder, gallblad- 
degsexitaopa que or purulent contents, calcified 

Wake rodes of the liver, etc. The other 
=causts cf error are the result of a faulty tech- 

alque. 

In estimating the value of cholecystography 
in surgery, оле may say broadly that (1) the 
;fllifg and потта! emptying of the gallbladder 
indicate a ncrma. gallbladder or more exact y 
a normal y functioning gallbladder and (2) the 
,nonfiling indicates in the absence of hepatic 

Є “insufficiency a diseased gallbladder or at least 

a gall sladderwhich does not function normally. 

. However a nofffillfiz does not necessarily mear 

sclerctic retraction, calculous cholecystitis, or 

stenosis of the cvstic duct. There are discrete 

lesions such es, fcr example, a catarrhal inflam- 

maéicn which may produce a temporary occlu- 
5 б 
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sien of the cystic duct. Thus the cholec —»- 
graphic method should not constitute tre sale 
factor in establishing an operative ird ea3or 
bet che cirical egaminatiom should als- be 
taker into censideration. In a series of 25 =s2s 
of cholecrstegraphy controlled at operation by 
the author, the * ана of precisely az 
nesec cases was 93 $. 

The author eg РРБ іп феса img 
many illustrations (1) the nermal visbe zl 
bladce-, (2) the visible galloladder n dob 
cystitis, pemcholecystitis апі stasis, ^^ the 
орад ac gallbladder with visible calculi zz- (4 
the invisible gallbladder or regative һо уѕ- 
tograp лу. The conclusion is reached tka- dole- 
cystegraphy has influenced enormously tie 
surgical prezedureg in the treatment ef zall- 
bladder lesic ns. On the one hand, more p: =B- 
operet ve indications are es-ablished; от tie 
other, the eatire course of operative nsen- 
tior. s bette- regulated, the preoperative ~ep- 
aration as well as the postoperative mz~=ge- 
ment of the patient being handled in а mcr- 
skilled manr er due to knowledge of the pati- E 
cellia- function. Furthermore, in mza. m 
stances with vague gastric symptonat-bgy, 
ckoleczsscg-aphy permits the establishm=at сї 
whether ог aot other abdom nal pathob= > as, 
for example, a chronic appendicitis, ж =sec- 
ciated with gallbladder disease.— T. Lee Са. 


PaveL L, and Vorovici, B. Valoarea -deastc- 
grafci văzută din punct de vedere me са. 
(Ihe тазе of cholecvstography cors--rei 
f-cm the medical standpoint.) Prima] Ze 2g-es 
Netional de Radiol. si Electrol. Med, Facu- 
resti, Oct. 26-28, 1934. Festivitati, Rep-=rte, 
Рр. 150-373. 

The report deals chiefly w th the pay = og - 
cal imt2rpretation and the diagnostic est т ation 
ог cho ecystographic results and their compar- 
son w th the Meltzer-Lyon test. The -emire- 
ments of a positive cholecystography г— с) 
satifactory resorption of the opaque sub- 
stance tarongh the intestinal tract, (5) :—— ml 
eim nation of this substance through the ve, 
(е) mormal function of the sphincter cf € da, 
(7) pe-meability of the cystic duct, (e ianity 
of -Fe сва Ь adder and (f) no-mal concea-—t cn 
capac ty of the gallbladder. The requiree1-s 
c tie Mel-zer-Lyon test, cn the other aid, 
аге а) permeability of the cystic duct, 3 ia 
teenty of -he gallbladder proper, (с) ==гзв- 
tency of the function of concentraticn г 327) 


perastency of contraction. A сотра еп! vf 


‚= 
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these requirements shows that a nezative chole- 
cystography may be the result of a pathologic 
state of four organs (intestine, liver, gallblad- 
der, and sphincter of Oddi), whereas the nega- 
tive Meltzer-Lyon test implies 2 pathologic 
state of only one organ (gallbladder). The 
Meltzer-Lyon test thus represents a test of the 
total function of the gallbladder, while cFole- 
cystography, in addition to being a functional 
test of the gallbladder, constitutes a morpho- 
logic test, permitting the study of һе position, 
form, relationship of the adjacent organs and 
occasionally the presence of calculi. This 
then indicates that in order to establish a more 
precise diagnosis both methods must be used. 

After considering the diagnosac value of 
cholecystography on the bagis of personal cases, 
which are carefully tabulated, the author 
establishes the following rules for the mecical 
man in demanding a cholecystographic exami- 
nation: (1) He should indicate if aypotension 
is present since it is proved that the intrave- 
nous injection of tetraiod itself сезиз in a 
marked hypotension. This phase of 1ypotension 
lasts for about ten or fifteen minutes, there 
being at the same time acceleration of the 
respiration and pulse. It would арреаг safer to 
resort in all cases of hypotension to the oral 
method or when one is forced to apply the 
intravenous method to inject epaedrin con- 
comitantly. (2) He should indicate if the pa- 
tient has a tendency to nausea or vomiting, in 
which instance the intravenous method is pre- 
ferred. (3) In case former examirations have 
shown a slow concentration of she dye he 
should advise the use of more rapid methods 
(Antonucci or Sandstróm method). (4) In case 
the patient is of asthenic type ari there are 
signs of a simple atony of the gallbladder, he 
should ask the roentgenologist to preliminarily 
empty the gallbladder either by she Boyden 
meal or duodenal drainage, etc., amd to apply 
the Graham method only after this preliminary 
procedure, otherwise a negative result may be 
obtained. (5) In case that at the climical exami- 
nation a pericholecystitis is suspect=d he sheuld 
ask the roentgenologist to associat2 the chole- 
cystography with a gastrointestinal series or 
barium enema in order to demonstrate pos- 
sible adhesions.(6) If the patient presents a 
history of recurring attacks of in ection, zhe 
recommendation of a simple film before chole- 
cystography may lead to the detection ef a 
stehe. (7) If the patient suffers from diabetes he 
sh5uld recommend the roentgenolosis: to have 


Abstracts əf Roentgen and Radium Literature 


Jury, 1936 


the roentgen films made two or three hours in- 
stead of eight to twelve hours after the injection 
because the diabetic liver shows hyperperme- 
ability for the dye.— T. Lencutia. 


Rapoyevic, SrEvo. Nos expériences avec la 
cholécystographie par la voie intraveineuse. 
(Our experiences with cholecystography by 
the intravenous route.) Primal Congres Na- 
lional de Radiol. şi Electrol. Med., Bucu- 
resti, Oct. 26-28, 1934. Festivitáti, Rapoarte, 
pp- 179—184. 

In discussing the three above reports in the 
symposium, the author presents his own sta- 
tistics of 1,881 cases of cholecystography pes- 
formed by the intravenous route between 1927 
and 1933. Four hundred and twenty-six cases 
were operated upon and it was found that the 
percentage of preciseness in the diagnosis was 
89.5. The following technique was employed in 
all instances: a simple film of the gallbladder 
region was made in the morning on an empty 
stomach. At noon the regular luach was given. 
In the afternoon at 4:30 two Оф@Жһгее eggs were 
given to empty the gallbladd€r. At 6:30 p.m. 
iodtetragnost was administered intravenously 
after a preliminary injection of atropin to facili- 
tate opacification of the gallbladder. The next 
morning at 9 o'clock roentgenograms were 
made with the patient on an empty stomach. 
In case of invisible gallbadder the roentgen 
examination was repeated two hours later, 
whereas if the galloladder was visualized the 
Boyden meal was given three-quarters of an 
hour later and then a last roentgenogram made 
*o study the evacuztion of the gallbladder. 

The cases are considered statistically in six 
groups, according to the type of lesion present, 
and the following conclusions are drawn е 
intravenous method of cholecvstography 1 


— 


* Д 
recommended (1) because it presents no danger? 


to the patient, there having been observed no 
serious accidents, (2) because it can be applied 


in ambulatory cases and (3) because it leads to 


a greater precision of the diagnosis, the cor-* 
rectly diagnosed cases amounting to go per 
cent.—T. Leucutta. 


- ~ - 7 ma hom 
Hancanut, M., and Rapvrr, \ V. Cáteva con- * 


sideratiuni asupra cholecistografiei in baza 
a 942 cazuri. (Some consiflerftions of chole- 
cystography on the basis of g42 cases.) Pri- 
mul Congres 


trol. Med., Bucuresti, October 26-28, 1934, 
Comunicări, pp. 28-50. . 
е E Б 
. ° 
es 
e . 
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National de Rediol. si Elec? 


- 
e 


м. 
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In describirg the procedure and results of 
examination o! cholecystography in their cases 
the authors stress that the examination in 

tica positien is of greater advantage than 
the one in abdeminal decubitus. Its advantages 
are that it permits a more accurate estimation 
of the form, tonicity, function and especially 
the relation of the gallbladder to the adjacent 
organs. Furthermore, thé shadow, being under- 
neath che liver and not superimposed by it, 
appears cleare-. The cystic duct and the chole- 
dochus are als» brought out to greater advan- 
tage than witk the horizontal position. 

The examination is always started with a 
prelimmary roentgenoscopic study. The gall- 
bladde- is localized in the best possible position 
and obliquity and roentgenogra$ns are made 
with a rotating Potter-Bucky diaphragm in 
complete apnea. 

In publishing the postoperative control in 
those cases which were operated upon it was 
found shar the percentage of correct diagnoses 
was very high, reaching in several groups cf 
lesions 109 per t.—T. Leucutia. 


HariEcANU, IuLiu, and HAncAnut, Marius. 
Consderatimni asupra cholecistografiei in 
diabet. Corsiderations on cholecystography 
in cdabetes) Prinz! Congres National dc 
Radpil. şi FJectrol. Med., Bucuresti, October 
26—23, 1934. Comumicari, pp. 54-55. 


The authors by performing a series of experi- 
ments n Giabetic patients concerning the elimi- 
nation of the *etraiodophenolphthalein arrived 
at the following conclusions: (1) in sugar dia- 
betes tae cholecystogram must be ready within 
one and a half to two hours after the injection. 
A delay in its appearance indicates a hepato- 
bilig drainage; (2) the negative cholecystog- 

y n diabetes is of far greater interpreta 
dive value -€ to the increased elimination of 
the tetraiod; (3) the mechanism of a rapid 
elimination i Is. -xplained on the one hand by the 
eviden- im permeability for the dye and all com- 
gonehts whick are eliminated through the bile 
and or the other by a biliary hyperfunction 
(hypeschclia). It is the authors’ belief that this 
hepatic hyperfunction i is the result of hyper- 
eglycystia in which the liver and all the tissues 

take раг (4) the explanation of Antonucci 
on the rôle of glficofe in rapid cholecystography 
• in the sense that the glucose fixes the tetraiod, 
arryirg x mere quickly to the liver and thus 
produang a more rapid passage through it, 
/ doegnet appear to be justified —T. Leucutia. 
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Scuoss, жаК. Value of cholecystogradhy 
by che =й method, with an analys sof fg 
operated ases. Minnesota Med., Mey, 1883, 

E 269-23. е 
The rel ale lity of the oral method is st-ess-d. 
In roa-fuac-oning gallbladders, the prebaba ry 
of disease is very high. In poorly functier rg 
gallblidd---. the probability of disease is again 
hizh, but net so high as in the non-functiem rg 
type. More «are should be given to the study 
of zhe respocse to the fatty meal, as ca спі and 
otaer abnorzalities are more certainly exclix ed 
if a normal shadow is followed by a marke lly 

Ея -aadow after the ingestion 0° feod. 

W. К. Srsoksher. 


SpanGLer, Davis. Nine years’ experience v -h 
gal blacd= visualization. South. M. F., æt.. 
1935, 2% 44-147- 


Seven hurdred and fourteen traceable case. of 
gallbladder asualization,of which 63 were bẹ He 
incravenc.s method, were studied to deter ne 
the exterc «^ agreement of the roentgen fad- 
ings with the final clinical (medical or surgi} 
diagnosis. Tairty-four patients receivec more 
than ome examination. Practically тоо per -—nt 
of cases ¥E 1 a roentgen diagnosis af cala li 
were 50 сап-сау confirmed. Clinical œnfmna- 
tien was cl«ained in 95 per cent of -ases r2- 
po-ted as " —n-filling diseased gallbladcer™ cr 
the roentze2 examination, while go per cen- оі 
those wita : diagnosis of “filled disezsed eal. 
bledcer” w=e confirmed. The roentgen iaz- 
nosis of * nermal gallbladder” agreed with -he 
cl nica] d agnosis in 88 per cent of the cz es 
Pelvic 4ве®е, cardiovascular diseas am а 
few disorde- of the appendix and kidaey *-« 
most commonly diagnosed clinically wa:r 
there was Asagreement with the roertz-1»- 
logical firi gs.—W. R. Brooksher. 


. So лд { 

Gs-TuEeR, Ernest H. Gastric carcioma, c 
clinical rssearch. South. M. F., Feo., 1055 
238, 107-EL4. 


An апаіуз s of 245 operatively demenstratec 
gastric cercriomas emphasizes the need fr < 
new concep- on of the symptomatology and f>- 
a mew interpretation of the clinical findirz іг 
ths cisease A persistent fallacy is that orz-ric 
structura GSease will cause continued and per- 
manent sy-cwptoms. That organic maligna 
disease па” present remittent or intermiste 1- 
symptoms bas been positively proved. The $l- 
lcwirg решт should be well borne in mimed= 
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loeal gastric symptoms, loss of appetite, car- 
dialgia, eructation, pyrosis, nausea, vomiting, 
pain, distention and variable types of d. scom- 
fort are no worse in beginngng carcinomas than 
in other gastric diseases; (2) a latent stage is 
possible, during which the process advances 
very slowly with utter absence of symptoms; 
(3) a general marasmus, or a variable anemia, 
may occum with the gastric symptoms so 
wholly in abeyance as to be quite unrecogniz- 
able; (4) a beginning carcinoma may progress 
without definite symptoms; again, it is marked 
by ulcer symptoms, or symptoms of chronic 
gastric catarrh. The outstanding symptoms in 
this series are fully discussed and the postopera- 
tive results of 25 cases are preserted. 27. R. 
Brooksher. ë 


Meuwissen, Тн., and Sroorr, J. Roentgen 
examination of the pyloric canal of infants 
with congenital hypertrophic pyloric steno- 

Am. J. Dis. Child., 1934, 48, 1304-1315. 

The authors’ method of examination of the 
pyloric canal in infants having congenital 
hypertrophic pyloric stenosis is based on meas- 
uring the length of the canal on the roent- 
genogram, taking into account the factor of 
magnification caused by the projection of the 
shadow of the canal on the film. The actual 
length of the pyloric canal differs only shghtly 
from the length of the pyloric muscle. 

In cay study the length of the canal varied 
from 1.5 to 24 mm. as measured on the roent- 
genogram. They conclude that when che length 
exceeds 6 or 7 mm. the conditions that are 
present may cause the clinical picture of con- 
genital hypertrophic pyloric stenosis. 

Their technique is described in a previous 
article. Roentgenoscopy is important, as it indi- 
cates the location of the pylorus and its əctual 
behavior. They expose a series of from six to 
twelve films to complete the examination. The 
paper is illustrated by roentgenograms showing 
variations in the length of the canal in various 
patients. 

'They multiply the length of rhe canal as 
measured on the film by a factor which is found 
in the equation: distance from focus cf the tube 
to the pylorus divided by the distance from 
focus of the tube to the film.—R. S. Brower. 


Gárpàv, D., and Por, B. Leziunile caustice 
ale stomacului. (Caustic lesions of the stom- 
ach.) Primul Congres National de Radiol. 
i Electrol. Med., Bucuresti, October 26—28, 
1934, Comunicari, pp. 40-45. 
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The authors observed during the past six 
years 11 cases of suicidal attempts by the swal- 
lowing of caustic soda. Until recently it was the 
accepted opinion that esophageal stenosis roges 
resents the only sequelae in the later stages of 
such cases and that all the gastric symptoms 
must be attributed to this stenosis. By perform- 
ing regular roentgenographic examinations of 
the entire gastrointesfinal tract in all 11 cases 
the author was able to demonstrate асп 72 
per cent of the cases pyloric stenosis and in 18 
cases more superficial lesions (5ilocular stom- 
ach) were present. It was observed that in the 
majority of the cases the first gastric symptoms 
appeared three to four weeks after the swallow- 
ing of the lye, usually at the time when the 
esophageal sÉmptoms start to c ear up and the 
patient is under the impression that he is enter- 
ing the stage of convalescence. They consist 
chiefly of vomiting and gastric pain which is not 
relieved until the stomach contents are evacu- 
ated. In a few instances the stenosis develops 
slowly extending over a per:od cf several years. 

The authors explain the ye of these 
gastric signs as due to the factfthat the stomach 
undergoes a spastic contraction as soon as the 
caustic agent starts to act on the pylorus, this 
then leading to a longer sojourn in the lower por- 
tion of the stomach. The esophagus and the car- 
diac end of the stomach in this -espect are less 
active so that the caustic agent passes through 
them more quickly and the lesicns thus &ppear 
of a more superficial nature. АП gastric lesions 
provoked by caustic substances necessitate 


sooner or later surgical intervertion.—T. Leu- e 


сийа. 
SKELETAL SYSTEM 
Hess, Jurivs H., Bronstein, I. P., and ABEL- 
son, S. M. Atlanto-axia! dislocations u 
sociated with trauma and secondary фо ing 
flammatory foci in the neck. 4m. F. Dis. 
Child., May, 1935, 49, 1137-1147. 


The authors report the finding Of 22 cases 
in the literature of atlanto-axial dislocations irn 
the absence of trauma, disease of the bone or 
congenital anomalies. In addition, they report 
2 cases of their own. Cases reported have had 
various descriptive terms applied to the condi** 
tion, such as malum suboccipitale rheumaticum, 
distention luxation of the Stlafito-epistropheal g 
joints, maladie de Grisel, Drehv ngsverrenkung 


des Atlas, spontareous hyperemic idosa 


of the atlas and nontraumartic atlanto-axial dis- 
location. e 
5 ; 


of 


VoL. 36, Ne. I 


Several explanations have been advanced 
concerning the production of this dislocation. 
Thus Witek »resumed that it was due to an 
sysion irto the joints with relaxation of the 
ligaments follewing an inflammatory focus in 
a nearby теа. Another explanation is decalci- 
fication as a result of hyperemia of the upper 
cervical vertebrae secondary to inflammatory 
processes m amd about tĦe pharynx. Spasm and 
contraction of the prevertebral muscles, asso- 
ciated with lymphatic infection of the retro- 
pharyngeal space secondary to inflammatory 
conditions of the nasopharynx is also thought 
to be a casse. In the authors’ opinion, the pro- 
duction of this dislocation involves a combina- 
tion of facors. the sine qua non being weaken- 
ing of the late-al ligaments. In adition, rota- 
zion of an -xcessive degree may also be a factor. 
Fixed rot tion of the neck assumed in the 
treatment of suppurative lesions of the neck 
may be concerned in the production. They 
‘ound no recerd of any injury of the spinal 
cord as a complication. 

Prophylaxis @Psuggested by the following 
means: (a easly recognition of the condition 
by cognizance of its occurrence; (4) avoidance 
of overrot tior. of the head in exposing opera- 
tive fields, as ia operations cn the mastoid and 
‘or suppuratiag glands, and (c) guarding 
against tu-ninz of the head in children with 
suppuratiwe foci of the neck, necessitating the 
wearlfg o abundant dressings requiring fre- 
quent charges. Several cases were reported fol- 
lowing mastoicectomy.—R. ХУ. Bromer. 


Root, J. Hareip. Albers-Schonberg’s disease. 
Am. J. Dis. Child., 1935, 49, 964-973. 
Rootco! ected 7с cases of Albers-Schónberg's 

dis in -he iterature and reports one addi- 

Molex in detail. His patient was a female 

enfant, aged sx weeks when first seen, who 

showed on roentgen examination multiple frac- 

‘ures with greatly increased density of all the 

bones cf tae skeleton and with marked bands 

pf lessened density near the ends of all the long 
bones. No -ransverse bands and no clubbing of 
the ends cf the long bones could be demon- 

strated. Leter at one year of age there was а 

Ф тоге pronounced increase ir. density of all the 

long bones. with clubbing of their ends and the 

same marked Sands of lessened density near 

e heir extremities. 

The interesting points about the cases re- 

* ported in the bterature, the pathologic process 

/ and «ће symptomatology of the condition are 

А Е e . 
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reviewed. Opinions as to the etiology fall tc 
the follewirg groups: (1) feulty metab» sm 
secemda-v to endocrine imbelance; (2) fadty 
phosphorus metabolism also secondary te ən- 
docrine mbalance; (3) infections; (4) a rack tic 
osteomalacic process, and (5) a leukemie « »n- 
ditior. 

Root’s case showed some unique 'eataes, 
the oats-anc ing ones being the huge callus for- 
maticn at the site of the most recent frac. ire 
and tie viléness of the seconcary symotor-- in 
comparison with the markec sclerosis »* he 
bones. The degree of anemia, of enlargem -nt 
of the live- and the hydrocephalus were =m- 


parat ve у sbght.—R. S. Broizer. 


Puitws, Herman D. A lateral view of he 
clavicle; reentgenographic cemonstratier by 

a new technique. F. Bone © Joint Sg., 

Jam, 29° & 77, 202-203. 

Philips describes а new technique for -he 
roentgen examination of the ckavicle. The vs ial 
procedure is a posteroanterier exposure v th 
the fim placed against the c avicle. The mew 
ateral exposure, which he advocates, secu--5 a 
view pe-pendicular to the conventicnel =ne 


just described. The film is placed slightly laser 


than in the posteroanterior projection an- a 
small соле with a long targe--film disten-= is 
utilized, :Tording a tangential view ef the 
clavicular region. The target-film іза се 
should be bout 36 inches anc the ange te the 
feet varies from 25 to 30 degr2es. The postion 
of the tube is several inches beyond the ta of 
the patient’s head. If the posteroantericr p-o- 
jection 15 made with the rays directed sich-ly 
coward the head, the second projection, “ast 
described, wall afford a view perpendicular to 
zhe farmer This will demonstrate whether or 
not the positon of the fragments is satisfac ry 
т. twe pares and also the new projection =ill 
climinace the shadows of su%e-imposec mos, 
zffording tester definition of bony unier In 
the case cf a patient who is ia too mica cin 
to be placed prone on the roentgen -adE or 
whose d-essings prevent him from assucmg 
this posicion, the same type cf roentgenog=m 
can be ootamed by having him lean azzir= а 
vertical plate holder and making corresocn Sng 
changes im tre angle of the rays, etc —F S. 
Brome. 


How-srp, NeLtson J. Epiphyseal fracture-Ss- 
loceticn at the elbow joint. 7. Bowe & “м 
Surg, Jam. 1935, 77, 123-132. u 


J 


Howard states that lower humeral epiphysi- 
olysis with dislocation of the epiphysis of the 
capitellum and trochlea, or of the capitellar 
portion alone) is a relatively common injury 
їп the first decade of life, and that it is as truly 
a clinical entity as fracture-dislocation of the 
shoulder joint. It is followed by almos- total 
loss of use of the elbow joint uniess adequate 
treatment js employed. This is a compression 
injury and is sustained by direct violence, such 
as falling on the flexed elbow. As the epiphysis 
separates and the force continues, the capitellar 
epiphysis is forced through the anterior capsule 
and dislocation occurs. The capitellar epiphy- 
sis alone may separate, or the capitellum with 
the trochlear epiphysis may subluxate. Closed 
reduction may occasionally be successful. Re- 
duction when incomplete is followed by ex- 
treme loss of function; therefore, operative 
reduction is warranted in every case in which 
reduction by manipulative methods is ‘neom- 


plete. The roentgenograms which are repro- 
duced show very clearly the nature of the 
injury. 


In cases of unrecognized or unreduced epi- 
physeal separation and dislocation, the radius 
and ulna may undergo secondary late pesterior 
dislocation. This condition was shown їп 2 of 
Howardc's patients.—R. SN. Brome. 


ROENTGEN AND RADIUM THERAPY 


Scorr, W. W. Primary carcinoma of the ureter. 
Surg., Gynec. < Obst., Feb., 1934, 58, 215- 


225 


То be regarded as a primary carcinoma of 
the ureter, the gross and microscopic descrip- 


tions of the tumor must be characteristic of 


carcinoma and the tumor must бе primary in 
the ureter and not be a transplant from else- 
where in the urinary tract nor be an extension 
of metastasis from elsewhere. This is a rela- 
tively rare condition as evidenced by the fact 
that the author was able to collect only sg 
cases from the literature and in addition pre- 
sents 2 of his own. 

A critical review of all of these cases showed 
mefastases to have been demonstrated in 23, 
while in 8 others nearby structwres were in- 
volved by direct extension. The relative fre- 
quency of involvement of the following organs 
by metastases was: retroperitoneal lymph 
glands, 17; liver, 9; lungs, 8; pancreas, 2; 

dder, 2; opposite kidney, 2; and once each 
if the aglrenal, spleen, pericardium, pleura, 
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pelvis, vertebral column, and skin. It would 
seem that metastasis from primary carcinoma 
of the ureter occurs earlier and more frequently 
than from carcinoma of the bladder. The avez 
age age Was 55.7 years. E 

Symptoms. The most common symptoms of 
primary carcinoma of the ureter are not char- 
acteristic of that disease alone. Hematuria 15 
the most frequent symptom, occurring in 72 
per cent of the cases. Pain was present*in 65 
per cent of the cases. Frequency of urination 
was noticed more cften in those patients having 
tumors cf the lower and middle portions of the 
ureter. There was involvement of the lower 
third of the ureter in 57 per cent of the cases. 

In до per cent of the cases 2 palpable mass 
was present.@n most instances this proved to 
be a dilated kidney. There were a few cases in 
which the primary growth was palpable on 
either abdominal, vaginal or rectal examina- 
tion. 

By cystoscopic examinaticn occasionally 
tumcr tissue is seem projecting f-om the ureteral 
orifice or a transplant is presqt on the bladder 
wall near the ormice. Àn p cd is en- 
countered which does not scratch. the wax 
tipped catheter. À most suggestive feature 1s 
the persistent, rather copious, steady bleeding 
from the orifice on the involved side following 
ureteral manipulation with a catheter. 

It is seldom that roentgen examinations 
yield conclusive proof of a primary car@noma 
of the ureter; the findings are sometimes quite 
suggestive and tend to support the accumulated 
evidence in favor of such a diagnosis. In those 
cases in which ureteral calculus and traumatic 
stricture have been excludec, a pyelogram 
showing a partially obstructed ureter with 
dilatation above she point of obstructi@gand 
an enlarge kidney pelvis with no filling dete 
of the type seen in primary carcinoma ef the 
renal pelvis or parenchyma, suggests the pos- 
sibility of primary carcinoma of the ureter, 
especially if there has been a history of re 
current hematuria. There is usually marked 
distortion of the ureter as seen on the py elo- 
gram. . 

Treatinent. In a few cases deep roentgen and 
radium therapy were 
questionable value except as a palliative meas- 
ure. The character of the dtsea%e plus the usual 


operative risk rather poor. There was a prima 

operative mortali: y of 27 per cent. Of the cases 

reviewed, in which a follow- -up was posgible, 
e = . 


advanced age of the patient makes the c 


tried but were of rathé. © 


Vor. 36, No 1 
only 2 4znents are living and well over a five 
year periol.—7. H. Vastine. 


buenEg, Нех xv, G. Ureteral occlusion follow- 
ing radiim implantation into the cervix. 7. 
Urol., NOV. 1934, 32, 439-448. 


The author reports 6 cases in which a func- 
tionless kidney due to pyenephrosis and second- 
ary to vreteril occlusion was removed, the 
time elapsng between the cervical irradiation 
and the rephrectomy ranging from five months 
to nine years. Two additional cases, not oper- 
ated upcr, presenting ureteral occlusion were 
seen ome on-h and five years following irra- 
diation. The vrinary tract should be routinely 
examined in the follow-up care @ patients re- 
ceiving ce-vical irradiation.—W. R. Brooksher. 


SmirH, Frane R. The incidence of vaginal 
fistulas in patients with carcinoma of the 
cervix. 4m. ў. Cancer, Sept., 1934, 22, 52—58. 


The records of 2,852 
cinoma о’ the @rvix were studied to answer 
the quest on, ow frequently does vaginal 
fistulae o«cur at Memorial Hospital following 
radiation -herapy for carcinoma of the cervix?” 
This is scitistical -eport from which it was de- 
duced that (1) fistula is primarily a manifesta- 


cases of proved car- 


tion of advarced disease, (2) the incident of 


fistulae s increased by (a) interstitial radon 
irradiatios, (4) lack of filtration, (c) re-treat- 
ments, <) imfection, 
lesion, |.) irradiation. 


lrysterectomy before 


е There wz-e 9. cases of vaginal fistulae during 


, 


the period frem 1916 to 1932.—7. H. Harrts. 


Bingyer. Georce E., Technique of radiation 
erapy anc colostomy in rectal cancer. 2722. 
„ J. uzg, Feb., 1935, 27, 231-236. 

In aditior to producing clinical cures in 
properly gelected operable cases, radiation 
therapy is capable of providing a valuable de- 
‘gree of pa liat оп in many other cases. It should 
not be used routinely as a curative agent, being 
but ойе = several selective methods of dealing 
with ths lesion. The most suitable form of 

*interstit al irradiation is bv the small, non-re- 
movable zolc radon seed. This procedure is 
upplemeated by externally applied irradiation 
ith high voltage roentgen rays. Radiation 
erapy may be advantageously employed in 
(т) favo-- ble and operable cases, in which this 


й procedu-e alene may be curative; (2) operable 
] ш • 


(е) вгисига] type of 
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cases where. preoperative radiation th=="py 
offe-s an ad-antage in promotirg clinical = т>. 
and (3) danced cases, in which ic-adz-er 
alene, or combinedewith colostomy, све -he 
highest deze of palliation. Technical c« aile 
of radiator therapy and colostomy are & | у 
discussed —. К. Brooksher. 

А.А 
Mov. 


and THIBAUDEsU, 
Am. F. Coxe, 


HEGER, Uma RLES C., 
lertatc nz of testis. 
1954, 22, 225-5355. 


А statst«al study of the 63 cases сї ‘es 
пе lar tiner seen at the State Institute fo- 
the Stud- c^ Malignant Disease is giver. Tae 
pataologr в given in some detail. Ther d — dec 
the cases irc» five groups: (1) Malignant tera- 
toma vita adult features. In these tumors were 
foaid demme adult structures, сагїйаж | fa 
cel, adwlt squamous epithelium, &lar ^wla- 
epi-helium, =mooth muscle fibers, etc. АЁ taei- 
cases of tni: type showed metastasis whe- ars 
seer and al died within two to eight т э Fs 
(21 Embry—nal carcinoma (seminoma) ere- 
those made up of large, round or poly3sedra 
се B with veacular hyperchromatic nucle Жгг- 
acteristicalls growing in large sheets cf a di 
On y one œe of the 20 of this group hed пә 
me-astas s when first seen. One patem was 
aEve ten vess after treatment but the тезеги 
dizi in less than one year. (3) Ia emb--rai 
carzinoma sith lymphoid strema, the pr-z-nc- 
of a larg -umber of lymphocytes was cher- 
acteristic Qf the 9 patients in this grou> Wie 
had no demonstrable metastasis wher drs 
seen, all are alive and well without recur-=nees 
їс bwing swmrgery and irradiaticn. (4) Em 
bryonal ad=mocarcinoma is a tumor тає ар 
of alveoa ned with large cubada! c lew 
cclimmar <>115 with hyperchromatic mucki 
Тел of tae :1 cases in this group died * На 
twe toeigh months. (5) The chorioe»the eria 
of the tests which is similar in »ackolee t» 
thet seer ir the uterus was not encountesed ia 
this series. 

The trza-nent consisted of simple ord iec- 
tony folo-ed by radiation therapy =, the 
lyanph-beammg areas. The auchers cre to 
give the iradiation immediately after трега- 
tion. 

"heir experience with the Aschheim-Z- ndez 
test has oen limited to 12 cases but ther be- 
liv? it to be of value as a diagnostic »ro—r-z 
aad as am сз] in the conduct of treatmer*. 
H. Harr-s. . 
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MiscaARIELLO, ALFREDO. Gravicanza parto 
normale in utero carcinomatoso curato col 
radium e clinicamente guarito. (Pregnancy 
and normal delivery in a carcinomatous 
uterus treated with radium and cured clin- 
ically.) Radiol. med., Feb., 1935, 22, 121—124. 


A women thirty-three years of age had had 
four chi. гсп all livi ing and well. In December, 
1931, she began to have a bloody c scharge out- 
side the menstrual periods and ir Febrwary a 
diagnosis of carcinoma of the uterus was made. 
Histological examination showed pavement 
epithelioma of the cervix. On Feb. 23, 1932, 
she was treated with 30 mg. radium, the dose 
being 14.5 mcd. On March 30 she was g vcn a 
second application of the same kir 1. On March 
30, 1933, the ulceration w as almost completely 
healed but another application of ta? same xind 
was given, making a total dosage of 43.2 mcd. 
The patient improved rapidly anc in Jure was 
apparently completely cured. On Aug. 26 she 
returned complaining of a pulling teling ir the 
lower part of the abdomen and 1лсггазе size 
of the abdomen. An irradiation of 21.7 med. 
was given. The uterus continued to increase in 
size and soon it became evident that she was 
pregnant. Pregnancy normal. Labor begaa with 
the fetus in a transverse position on June 30, 
1934. Version was performed but t 12 fetus died 
of asphyxia. Puerperium normal. The woman 
was seen three months later in exc- lent health 
and the genital findings the same zs before the 
delivery. 

In such cases the author thinks Caesarean 
section should not be decided on in advance but 
the patient kept under observaticr. and labor 
allowed to proceed normally unless the c catri- 
zation seems to be such that normal delivery 
would be impossible.— Audrey С. Morgan. 


~ . ~ 
Russum, B. Canr. Important lines of attack 
upon the cancer problem. Nedrasea M. F., 
April, 1935, 20, 123-125. 


Russum is of the opinion that the most 
pregsing needs in the present-day attack upon 
cancer аге: (1) well-directed research by p-op- 
erly qualified investigators; (2) realization by 
the physician that we must and can diaznose 
cancer early, and (3) realization thet the proper 
handling of cancer patients is a cooperative pro- 
cedure among members of the profession 0. 

Brooksher. 
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Gaiti, Liporio. Sul trattamento. Röntgen 
dell'uleera perforante del piede. (Roentgen 
treatment of perforating ulcer of the foot.) 

Radiol. med., Feb., 1935, 22. 164-167. ø 

А man aged forty-five had a very deep per- 
forating ulcer of the plantar surface of the 
great toe which had grown worse under all the 
usual treatments. Не denied alcoholism and 
syphilis and his Wassermann reaction was 
negative. He refused surgical treatment on ac- 
count of fear of recurrence. On the theory that 
perforating ulcer is an angiotrophoneuritic dis- 
ease he was given roentgen irradiation of the 
dorsolumbar spina! column. He was given four 
series of irradiations by Busi’s technique. «Ге 
first day twg fields beside the lower dorsal 
column were irradiated, the tube being inclined 
40°; 140 kv., 2 ma., one-third of an erythema 
dose or 115 r on a field 9X12 cm.; focal dis- 
tance 30 cm. The same treatment was given 
the next day over the lumbar spinal column. 
This treatment was repeated three more times 
at intervals of twenty to thir-y days. Local 
ultraviolet irradiations werefiven in the in- 
tervals. The ulcer began to improve after the 
first series of irradiations and is now practically 
entirely healed. 

This method is suggested as a preliminary 
treatment even in cases in which surgical opera- 
tion seems necessary as it will probably prevent 
recurrences which are the greatest danger in 
surgical treatment.—dudrey G. Morgan. 


The treatment of osteo- 
Am. F. Surg. 


Corey, BrapLey L. 
genic sarcoma by irradiation. 
Jan., 1935, 27, 43747- 
Seventy cases of osteogenic sarcoma treated 

by irradiation without amputation were 

studied; 64 are now dead. Of -he 6 а 

have fibrosarcomas, 1 a sarcoma developing 

an old osteitis fibrosa cystica, and 1 is dppar* 

entlv a sclerosing osteogenic sarcoma. Only 1 

has survived for more than five yeags. Irradia- 

tion is preferable tc amputation only: (1) when 
of doubtful operability, (2) when the histologie 

picture suggests definite radiosensitivity, (3) 

when a small periosteal lesion affords Sppor- 

tunity for combined external and interstitia] 
irradiation, and (4) in medullary osteogenic* 


` 
fibrasarcomas of low malignancy. All inoper- ,* 


able cases and those refusing amputatio 
should receive thorough irradiation. Prolonge 
fractional dose therapy is favored.—W. 
Brooksher. 


“or. 36, Ne. 1 


Housty L.. Scaaat, G., and NEcovskij, М 
Die Roer tgentherapie des Ulcus ventriculi et 
duodeni. (Roentgen therapy of gastric and 
duodena! ulcer.) Fortschr. a. d. Geb. d. Rént- 
genstralin, Oct., 1934, 50, 360-367. 


The authors терсге a group of 29 cases (17 
vith gastro ulcer, 8 with duodenal, 2 with 
Lyperacid zastritis, 1 wth hypacid gastritis 
and Ie wit? jejunal ulcer) which were treated 
vith the folowmg roentgen technique: A front 
and back field ever the stomach was treated at 
tvo or three dzy irtervals with 15 to 20 per 
cent s.E.D. with О. mm. Cu+3 3 mm. A], 23 cm. 
szin target listz nce, 165 kv. No special diet or 
o-her treatment was given the patients. Of this 
g-oup 17 received definite benef from treat- 
ment up to six months after treatment in 
cases, but n rone was a permanent result 
achieved. The results are explainable as a 
d rect effect of mentgen rays on the inflamma- 
сту focus and en indirect effect on the vagus. 
— Е. T. Leddy. 


WILLIAMS, pus. Primary carcinoma of the 
vagina. Меш Zngland J. M., Jan. 24, 1935, 


212, 156—: 57. 


The literature is reviewed and 2 cases of 
ритагу ca-cinoma cf the vagina are reported 
in detail. The symptoms are identical with 
those of careinoma cf the cervix. Diagnosis is 
by inspection aad biopsy. Radium therapy, 
fo lowed by roertgen irradiation, is the treat- 
ment of chore.—W. R. Brooksher. 


Desjarpins, ArrHUR U., and GIANTURCO, 
CESARE. Lesu ts of treatment in tumors of 
the testis. 4m. ў. Surg., Jan., 1935, 27, 71-78. 


he autho-s ccmprehensively discuss the re- 

su ts Sf treatment in 155 pathclogically proved 
ca-es of tumers ef the testis. The greatest inci- 
deace was л the third and sixth decades. The 
relation of t-auma and of undescended testis 
mld not be ascertained. In nearly every case 
of embryona ca-cincma and teratoid tumor, 
metasthsis fest cccurs in the group of retro- 
pgrtoneal lymph nodes surrounding the ab- 
Nominal aorta in the vicinity of the celiac axis 
on the same -ide as the affected testis, and re- 
ans confined & this group fcr a long period. 
eh metas--sis occurs much earlier than is 
rerally ѕирэоѕеі and may be presumptively 
queted by careful attention to clinical symp- 


ес 
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toms -eferckle to the gastrointestinal tæt. 
Ри mana-y metastasis is generally a late son- 
plicati or. Ibe recognition of metastasis = zr 
important factor inetherapy. Permanent æm- 
is considered a criterion of surgical rather xr 
cf rad olegical treatment. In many -ase- F- 
radmatrpa B employed because surgical pr œ- 
dures єаппсї be considered. Too, in cases -ot 
receiving ре-тапепе cure by radiodhereg б 
thee B mica, even prolonged, benef t. Fes- 
operative 1-radiation yields results tha- cz set 
be obtamez by simple orchidectomy in te 
attainnert af prolonged arrest of th»? ma ig- 
nant p-ocess, even in the presence of oby«xs 
metastasis. Eoentgen therapy alone арр== s 
preferable for the embryonal carcinoma; fr 
the *eratoic t imor, surgical removal comb 
with tFo-ouza postoperative irradiaticn = E - 
dicaced.—7*. R. Brooksher. 


JEUGENE URG, A, Peretz, L., and Моѕтэма F. 
Neue E-gebnisse zur Pathogenese des Rèm- 
geakate-s. Some recent investigatior s of the 
caase o^ roentgen sickness.) Fortschr. + с. 
Сед. 2. Rizmgenstrahlen, 1934, 49, 632-626 
Fdlow ng some investigations of Pe-etz the 

view wes put forward by Jugenburg that roemt- 

gen 3icsress s due to an imbalance of c» 

diticas n the sacteriology of the colon anc th: 

resorptba o` products of deccmposition. be 
vestigaucrs т the microflora of 18 cases woe 
had arze Coss of roentgen rays on ће sb 
domen ¿nd ће results of the investigation сом - 
firm the ay»cthesis. In the majority cf саж: 

after roentze3 treatment there is a decrease т 

the mun ber of B. coli and an increase іл ocxe- 

bacteria. The treatment of roentgen sckres- 
by celor bacili therefore seems indicated. Fx 
results of this treatment will be discussed ir 

a later paær.—E. T. Leddy. 


Nreo_escs, v. Contributiuni,la tratamenci 
trombofebtaHor prin roentgerterapie (Ce-- 
tril ut oa сө the treatment of thromboptE- 
bitis by reeatgen therapy.) Primul Соп е» 
Nadora? de Radiol. gi Electrol. Me.. 
Bucureşti, October 26—28, 1934, Comi niczaiu 
Ep. 100-10:. = 
Fo: rteea cases of thrombophlebitis eccurrz-g 

in 12 incivicuzls (2 bilateral) were treated -y 

the author Fy means of roentgen therapy, rm 

being acate and 2 chronic at tke time of te 
treztmer t. OF tae acute, a complete healing wes 
obtaired in то cases, one died from septice 
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afd in the last amelioration was obtained. In 
the 2 chronic cases likewise amelioration oc- 
curred. In all acute cases a disappearance of the 
pain was observed within five to seven hours 
after the irradiation, the diminution in the size 
of the swelling occurring shortly after. Within 


five to ten days a complete, disappearance of 


the swelling and of all clinical signs was noted, 
patients being able to get up after the fifth 
day and leave the hospital walking on their 
own feet on the tenth day. The technique em- 
ployed was as follows: two seances of 150 г 
each were applied to the regions along the 
thrombosed veins with 170 kv., 0.5 mm. Cu 
and 1.0 mm. Al as filter, 30 cm. skin target 
distance, 4 ma., 10X 15 cm. field. In one single 
case, in which the pain faled to disappear, the 
treatment was repeated the next day with 1co 
r over each field. In the chronic cases the dose 
of 150 r was repeated three times durmg a 
period of seven days. The careful transporta- 
tion of the patient to the roertgen therapy 
room is of the utmost importance so as not to 
produce a breaking through of the thrombus. 
The general conclusion is reached that roentgen 
therapy constitutes an ideal method in the 
treatment of thrombophlebitis by greatly 
shortening the evolution of the disease, bv 
alleviating the painful symptoms and by fore- 
stalling more serious complications.. 7. Leu- 
cutia. 


BrexEgraTro-Mopvar, Mania, and Rusu, Vro- 
REL. Influenta razelor röntgen asupra para- 
tiroidelor, calcemia si fosfatemia. (The in- 
fluence of roentgen rays on parathyroids, 
calcemia and phosphatemia.) Cancerul, April 
—June, 1934, 2, 84-89. 


In a normal state the parathyroid hormone 
destroys daily a certain quantity of calcium 
phosphate of the skeleton; on the other side, 
it permits an osseous deposit of an equivalent 
quantity of exogen calcium paosphate. The 
result of this double process is a mineral elimi- 
nation equivalent to assimilation, that is, a 
balanced mineral state, the phosphatemia and 
thé calcemia remaining constant and there 
being a constant relation between them 
(Ca— P = К). In hypoparathyroidism the cal- 
cium balance becomes positive, that 1s, the as- 
similation exceeds the elimination, whereas in 
hyperparathyroidism the calciam balance is 

gative, this being associated with hvpercal- 

mia dye to increased mobilization of the 
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osseous calcium and inhibition of compensatory 
ossification of the bone. The phosphorus of the 
blood in this case is diminished. 

The authors studied the effect of irradiation 
on the parathyroid glands in 23 cases, To of 
which were irradiated for Basedow’s disease 
and the remainder for cervical adenitis. In the 
Basedow cases, i s.U.p., that is, 200 r with 4 
mm. Al and 120 kv.,°2 ia, . 39 ст. skin „target 
distance, was administered through опе field, 
whereas in the inflammatory adenitis the dose 
was 1 s.u.p., and in a few malignancies I 
ѕ.0.р. The calcium and phosphorus were deter- 
mined before irradiation and twenty-four hours 
later. The following results were obtained: (1) 
The calcemia and phosphatemia are within 
normal limif in cases suffering from Basedow’s e 
disease or cervical adenitis, whereas in cachec- 
tic cancerous patients the calcemia is lower and 
the phosphatemia increased. (2) Following ir- 
radiation with roentgen rays of the thyreo- 
parathyroid glands, the calcemia decreased 
without reaching the subnormal limits, whereas 
the phosphatemia pnm varia- 
tion regardless of the dose 4nd quality of the 


roentgen rays. (3) The roentgen rays applied • * 


to the cervical region produced an inconstant 
hypofunction of the parathyroid glands mani- 
festing itself in hypocalcemia.— T. Leucutia. 


SCHENCK, SAMUEL G. p therapy for 
acute cervical adenitis. л. J. Dis. Child., 


June, 1935, £9, 1472-1486. 


Schenck treated 105 patients with acute 
cervical adenitis with minimal doses of roent- 
gen rays. He divided his patients into two 
groups. For the first group, consisting of pa- 
tients two years of age or younger, loweayolt- 
age and less filtration were тару; ioe 
second group, comprising those over (мө yeass 
of age, higher voltage and filtration were used. 
The field exposed comprised not only the nor- 
mal tissues surrounding the swelling but the 
entire area of che neck on the affected side. 
His purpose was to irradiate the entire chain 
of lymph nodes, some of which might be drain- 
ing the source of infection. His factors used 
were тоо to 140 kv. ( 


tance of 30 cm. With this m&tthod, he states À 
25 per cent of an erythema dose amounted (0 • 
from 125 to 149 r, measured in air with Бас 
scattering. 


N eP B . - 
Of his patients, 85.7 per cent were сигеф, es 
> 


(peak) with a filter of from, , 
3 to 5 mm. of aluminum, ат a target skin dis- 4 


VoL. 36, Nə. I 


in 14.3 pe cent the glandular lesion terminated 
in suppusation. In the 85.7 per cent of the 
patients who were cured, all subjective symp- 
toms, inclidirg the temperature, were relieved 
within forty-eight hours, and the swelling sub- 
sided within спе week. The age of the patient, 
the cause and duration of the symptoms, the 
height of the temperature and the size of the 
swelling асе not contrai&dications to this form 
of tréatment, and have apparently no effect on 
the results. The roentgen rays act by shorten- 
ing the st. ges of the acute inflammation in the 
lymph nodes, resulting in rapid resolution of 
the pathosogic process. Whether the rays have 
a direct bactericidal action is still unsettled. 
Roéntgen therapy is the treatment of choice 
for acute cervical adenitis andWshould be so 
recognizec. When administered under proper 
supervisioa, it has demonstrated its value in 
the management of a protracted and annoying 
condition suck as this. The cases which have a 
mild course with little or no fever, a cervical 
swelling c^ small or medium size and little 
discomfort will probably not need roentgen 
therapy. Duration of the adenitis for longer 
zhan two weeks is, however, an indication for 
rradiation — Ё. S. Bromer. 


Popp, L. Despre sacralisare si efectul radio- 
terapie. asupra acesteia. (Sacralization anc 
the effet o radiotherapy upon it.) C/uj. 
meg., Mzrch. 1935, 76, 130-134. 

After discussing in detail the pathologic anc 
roentgenclegic appearance, as well as the tech- 
nical procedure for its roentgenography, the 
zuthor reports 2 cases of sacralization with 
ective clinxal symptoms which were treated 
successful * by roentgen therapy. The method 
employed was as follows: One single field of 
ifAdiation, inc'uding the two last lumbar ver- 
tebrae and -he &rst three sacral vertebrae; боо r 
were given in two fractions of 300 г each, focal 
skin distance p cm., 2 ma., 180 kv. A little 
later 550 1 divided into two fractions each, was 
.cdmtnisteced over Valleix's points (point of exit 
“cf the sciatic nerve, tibial nerve and peroneal 
гегуе) on both sides. A few days following the 
treatment : meloration of the pain started in. 
1n four weeks the series of treatments was re- 
peated. Ir the first case a complete cessation 


4 d the symptoms was obtained five months, 


d in the Scord three months after the treat- 
ent. Roertgemograms taken preliminary to 
t-eatment and after the cessation of all symp- 


› toms revealed ro change whatever in the sac- 
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rclizatior. The good radiotherapeutic eff=¢ is 
explained om the basis that in both :nscaeces 
the eppea-ance of pain was the result of tzaa- 
matic contusion which probably provoked an 
exudative inflammatory process with pre=ure 
om the ne-ve and that the radiamon therapy 
helped to bring about a resolution of -his 
inflammation.—T. Leucutia. 


Der:mo, А. J., and Meyers, F. R. ep 
roentgen-may therapy in the treacmer- of 
disturbamees of the autonomic system 7. 
Med. Sac. N. Jersey, May, 1935, 22, 287—207. 


Deep roemgen therapy appears indicate: п 
angina pectwris because its depressant a-3en 
оп the sympathetic ganglia should prezat 
сстопагу spasm ang the threshold of nereous 
zenductior would be raised to prerent zhe 
pe nfil stimuli from reaching the central re-- 
vous system. Excellent results were obt=med 
n these cases, one of which is detailed. Smder 
re ef of pa n was obtamed by irradiation e be 
sympathe cs in Raynaud's disease, Ber=rs 
dissase. and in endarteritis of other origin. The 
treatment was also found useful in the so-c~ ed 
essential hypertension cases. Other conde ns 
in which roentgen irradiation maw prov= ct 
value are peptic ulcer, diabetes and allerzic 
diseases. A number of case reports accomp za« 


che article.—. R. Brooksher. 


Mackenae, А. К. Acute septic throat; teat 
mer t withroentgen-ray. West Virginia M. 7., 
May, 1635, 37, 196-198. 


The autaor discusses his results in the teat- 
ment of 32 consecutive cases of severe sep-i- 
sore throat, af whom 30 recovered without =p- 
parent heart, kidney or bone damage. Гле 
2 fatal cases were seen late in the disease ate- 
blood stream infection had supervened. Tre 
technical factors are not given —W. R. Brezk- 

ЕД 


E 
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Leveuria, E. Irradiation in lymphosarcoma 
Hodzkin's disease and leukemia. 4m. Y. МЇ. 


Ss, Now, 1934, £66, 612-622. 


l 2ucutia amalyzed 2,425 cases frem the Ш- 
erature and r29 personally observed eases n 
this study. Irradiation is considered the meth: d 
cf choice in all three lesions. In lymphosarcar а 
the-e resulrs an increase in the life expectax y 
from 2} to 32 years with cures in 10-15 per 
cent of the cases. The immediate results mas фе 


termed “‘speetacular.” Irradiation sheuld 
*. 
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byspenetrating rays with as much of the lym- 
phatic system covered as is possible. Careful 
management of the patient is vital. 

In Hodgkin's disease there is great sy mpto- 
matic improvement, with an increase in | fe ex- 
pectancy from 2 to about 33 years and a 5-year 
survival of from 15 per cent to 33 per cent of 
the cases. Їп some cases the symptom-free 
period i$ prolonged beyond the то-уеаг period 
and may be considered a cure. Penetrating rays 
are also employed in this disease but favor- 
able results have been reported ftom the use 
of the radium pack. Irradiation must extend 
over a period of years for survival. 

The acute and chronic forms of the disease 
must be distinguished in any studv of the їгга- 
diation effects on leukemia, No сигез occur and 
prolongation of life is not materially increased. 
Symptomatic improvement may, however, be 


remarkable.—J7. R. Brooksher. 


Carucart, J. W. The radiologist and the getter 
problem. Texas State J. Med., March. 1935, 
30, 703-706. 


Radiologists should accept for treatment, so 
far as is possible, only those cases conforming 
to the classical picture: tachyca-cia, fine tre- 
mor, loss of weight and strength with anorexia, 
tolerance to cold, intolerance to heat, enlarge- 
ment o? the thyroid gland, exophthalmos (in 
10 per cent), and, in advanced cases, vomit- 
ing and diarrhea, a high basal metabo ic rate 
and short duration of voluntary apnea. Pa- 
tients not conforming to the classical clinical 
picture should be repeatedly examined and ob- 
served over an extended period. 

The adolescent and the moderately enlarged 
toxic goiters are distinctly a radiological prob- 
lem. To surgery belong the large adenomatous 
and colloid types. Distinct advantages of irra- 
diation are the absence of mortality, freedom 
from pain, and general convenience and availa- 
bility of the method. While the heart must be 
considered in any mode of therapy, it presents 
fewer terrors to the radiologist than to the 
surgeon. 

The author considers roentger rays and 
radium of equal value and employs them inter- 
changeably. The technique is detailed and a 
brief review of 84 treated cases is presented. 
The importance of the internist in the manage- 
ment of the case is emphasized.—JF. R. Brook- 
sher. 


F «d 


and Radium Literature Jery, 1936 

Necru, D. Róntgenterapia in cancerul mame- 
lei. (Roentgen therapy in cancer of the 
breast.) Primul Congres National de Radiol. 
şi Electrol. Med., Bucuresti, Oct. 26-28, 
1934, Festivitati, Rapoarte, pp. 253-269" 


The relatively superficial location of breast 
cancer has incited roentgenologists from the 
beginning to try irragiation as a method of 
treatment. It was soon found, however, that the 
problem presents considerably g-eater difficulty 
than carcinomas im other locations, as for in- 
stance, carcinoma of the uterus, because of 
the peculiar extension of the carcinoma of the 
breast by lymphatic permeation. Therefore, 
with time a cgmbination of radical surgical 
excision and pe- and postoperative irradiation 
of large areas around the breast and of the 
regional glands has become more and more a 
standard method. In this report the author 
gives a detailed résumé of the literature of the 
various roentgen therapeutic methods and the 
results obtained thereby in the treatment of 
cancer of the breast. The Steigthal division into 
three groups is mede the bas of classification 
when considering the five vear results. 

The following general conclusions are 
reached: (1) Mammary cancer represents а 
lesion which is very difficult to treat by roent- 
gen rays alone. (2) Every operable cancer of 
the breast should be operated upon by extend- 
ing the intervention to the supraclawcular 
fossa whenever necessary. (3) Postoperative 
irradiation 1s indicated with moderate, spaced 
and repeated doses. (4) In every instance irra- 


diation must include the supraclavicular region, * 


even if no enlargement of the lymph nodes is 
demonstrable. (5) Preoperative irradiation does 
not appear to be necessary. (€) In inoperable 
cases and in recurrences rcentgen the? 

either alone or in association with radium,ther* 
apy forms the method of choice. Temporary” 
amelioration is obtained as a rule and in many 
instances inoperable tumors become operable. 


A permanent cure by radiation therapy ef an, 


inoperable cancer is observed only very rarely? 
(7) In Paget’s disease of the breast deep irra- 
diation must be used. (8) The personal results 
of the тоо cases treated by the author during 


the past ten years coincide with the statistics ~Ë 


of other investigators.— T. Leycutia. 


SEvEREANU, G. Radiumterapia cancerulu 
mamelei. (Radium therapy of cancer of the 


VoL. 36, No 1 
breast.) Primul Congres National de Radiol. 
şi Electrol. Med., Bucuresti, Oct. 26—28, 
1934, Festiv táti, Rapoarte, рр. 271-294. 


Radium therapy as a sole agent of treatment 
of carcinoma ef the breast is superior to the 
surgical method, as demonstrated by the statis- 
zics of Keynes, Lee and Pack, Soiland, and 18; 
cases trez ted by the author. The results are in 
lireg re ation with the anatomo-pathologic 
character ef the tumor, this indicating the size 
of thearee whech must be irradiated. It is the 
iuthor's eontenticn that by following the 
-adium therapeutic methoc, biopsy becomes 
innecesszry. The technique employed consists 
n the intersti ial applicationgof standardized 
"adium needles with high filtration so as to 
eliminate -he beta rays and the soft gamma 
"ays. In addition to the primary lesion, all 
chose zores ar- irradiated by external irradia- 
zion (eiti-r gamma rays or roentgen rays) 
which are known to form seats of predilection 
‘or the lymphatic extension of the carcinoma. 
The authcr recgmmends a dose of 50 to 7c 
mc-hr. per cm? 0 the tumor tissue of the pri- 
mary lesicn. The areas treated by external 
Tradiaticr inc ude (1) the axilla, (2) the infra- 
and suprzdavi-ular regions and (3) the internal 
mammary regon. The superiority of the ra- 
dium the-apy is due to the fact that it produces 
a disappearance of the neoplastic cells by con- 
servigg a: the same time the normal tissues of 
zhe surrcvndirg structures. 

The five yezr cures in the cases treated by 
zhe autho: are presented as follows: Group 1 
* Steinthal —4- cases with 10 cures and 8 un- 
craced; Group 11—64 cases with 7 cured and 
14 untracel; Group 11—43 cases with 5 cures 
and ті uncraced, and Group 1v—31 cases with 
ac €ures.—T. Leucutia. 


"SMITH, Grorce GILBERT. The treatment of 
bladder tumors. Pennsylvania M. J., May, 
1935, 2% 569-576. 

„ Оле hurdred and fifty cases in the author's 

*»ersonal 5-actice are analyzed and among other 

questions discassed is: What is the value of 

-adium im the treatment of vesical neoplasms? 

Radon sez 15 were implanted through the cysto- 

scope intc ulcerated, sessile, single tumors in 

2 cases with аэраггпї control of both at eight 

nd fifteer mcnths’ intervals. No other treat- 
ent seerred advisable anc the results, even 

f temporary, ire highly satisfactory. Radium 


Abstracts of Roentgen aad Racium Literature 39 


was implanted by the suprapubic route im 23 
cases, of v hem 5 have lived fer periods of tem 
three со fifteen years, respectively. Twenty—ne 
рег cent or this group may be said to have tse 
matenally benefited, perhaps cured, br гай жга 
therapy. While radium is of value in a lime 
zrcup of cases, resection, when possible, ¢~es 
better -esults.—W. R. Broozisher. 


Morros, Daxter G. Cervical “cancer: an 
autopsy study of women dying with cervel 
cancer after radiation. Calif. &2 Western Met., 
May, 1935, 42, 345-348. 

А ѕ іу of 36 autopsies on women treated «r 
cervical concer by radium, roentgen rays, ес a 
comb-nateon of both, revealed that 22 died ^m 
the Ical growth, 8efrom distant or metascat'c 
zance-, ard 6 from accident or complicat оп. 
Deatt frem local spread was usually dus to 
arcteral blocking with consequent hydrou 7, 
hydrenephross and uremia. Death duc to 
metastatic malignancy was ro different “om 
that seen т the usual case of widespread me a¢- 
nancy. Ir bat one case was total absence of 
local cancer demonstrated, implying that © all 
other cases insufficient radiation had been m- 
pleyel. For the purposes of this analysis, -<- 
dium dosage was considered adequa-e i t 
exceeded 4,500 mc-hr., or, if particularly +d] 
distributed m and about the cervix, ewe- if 
slight y less in amount. Cases which were ad- 
vanced when first observed usually died ^om 
loca] extension with frequent absence of meas- 
tases. With adequate treatment there ~cs 
longer fe for the patient with ceath due m ore 
often to metastatic lesions. Of 11 partie rs 
graded 1 er 2, 5 died from accident or сотрйса- 
tion—treatment mortality —¥V. К. Broke. 


MISCELLANECUS 


Brsctoer. Fritz; MaxwELL, L. C., and Ui- 
мазх, H. J. Hormones in tancer. VIII. In- 
fluence of the hypophysis. Am. F. Cas ev. 
Jure. 1934, 27, 329-345. 

Th s paver is a summation cf results obtzmec 
leadirg to the conclusion that the pitu: ary 
gland may be concerned in necplastic extenda. 

Trensplantable rat sarcoma Кто, mouse sar- 
coma 130. rat carcinoma 256. and a spontza-- 
ous mammary mouse carcinoma were use і r 
demonstrating the influence of the foller g 
exper mertal procedures upon the growth »-- 
havior of the neoplasm: 
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(4) Pituitary irradiation. 
(2) Parenteral administration cf standard 


ized growth-promoting pituitary extracts, of 


standardized gonad-stimulating extracts of the 
pituitary, or of standardized urine of preg- 
nancy preparations. 
(3) Pituitary irradiation combined with the 
administration of the extracts described above. 
The results of the experiments using proper 
controls are as follows: 

Irradiation of the pituitary with sublethal 
doses, which bring about a temporary cessation 
of body growth, significantly retarc the growth 
rate of rat sarcoma Кто, rat carcinoma 256, 
and a mouse carcinoma (spontareous mam- 


mary) if the tumor appears at tke period of 


maximum body weight ret&rdatior.. 

In the case of rat carcinoma 256, the 
above effects were abolished by simultaneous 
dosage of pituitary extracts with standardized 
growth-promcting powers. 

A cessation of body weight growth pro- 
duced by various poisons, equivalent to chat 
following pituitary irradiation, failed to retard 
tumor growth significantly. 

4. In older rats dosage with standard zed 
growth-promoting preparations of the pitui-ary 
significantly accelerate the rate of growth of 
carcinoma 256. In younger animals, ani with 
monse sarcoma 180 and rat sarcoma 10, the 
effect was less significant. 

5. Dosage of urine of pregnancy augmented 
the effect of pituitary irradiation upon the rate 
of growth of mouse sarcoma 180. The effect was 
less significant for rat carcinoma 2:6 and rat 
sarcoma 10. | 

6. Attempts to abolish permanently the 
function of the anterior lobe of rats or of mice 
through pituitary irradiation were unsuccess- 


ful.— Wendell C. Hall. 


Cooke, Н. HAMILTON. Hepatolienograph y: ex- 
perimental study of the elimination of the 
contrast medium. Arch. Surg., July, 1934, 
29, 29-41. 

This study presents a review of the literature 
on the use of thorium dioxide in hepato iemog- 
raphy and a series of experiments designed to 
investigate the rate of eliminaticn of thorum 
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all. The author notes that no quantitative 
studies have been reported of actual adequate 
elimination by ary organ. 

A group of rabbits, injected with 2.5 c nC of 
colloidal thorium dioxide per kilogram of bódy 
weight, failed to sħow any evidence of elimina- 
tion of thorium, either by roentgen or histo- 
logic method of examination. The animals were 
observed for as long 45 forty-five days after 
injection. The author also found that it ма im- 
possible to affect the rate of elimination by any 
means used in this experiment. The material 
used consisted of 14 consecutive daily injections 
of тоо c.c. of 0.9 per cent saline solution, a 10 
per cent solution of dextrose, a 5 per cent solu- 
tion of calciuy4chloride, 0.2 c.c. of combined 
typhoid vaccine, or 0.25 с.с. of epinephrine. 

The author concludes that the thorium is 
removed from the circulation by the phagocytic 
reticulo-endothelial cells located principally in 
the liver, spleen, suprarenal glands, kidneys, 
lungs, bone marrow, and ovaries. The results of 
this study indicate that once the thorium is 
phagocytosed by the reticuloSndothelia cells it 
is apparently permanently fixed in the body.— 
G. W. Chambertin. 


SEGENIDSE, G. А., and SOLOTUCHIN, А, S. 
Uber Róntgendiagnostik entzündlicherHerde 
im Knochengewebe mittels geringer '"T'horo- 
trast"—Dosen. (The roentgen diagnosis of 
inflammatory foci in bones by means ofesmall 
quantities of '""Thorotrast"; an experimental 
study.) Fortschr. a. d. Geb. d. Rüntgenstrahlen, 
Dec., 1934, 50, 556—562. 

The authors made puncture wounds in the 
femurs of dogs, and three days later injected 
thorotrast into the femoral artery or vein. 
Thorotrast was found to be deposited areund 
the wound in the bone due to the fact that thw 
reticulo-endothelial cells collect there 1% thes 
early stages of indammation. Histologic find- 
ings are described in detail. The adyantage of 
this technique according to the authors is that 
it uses only small quantities ог thorotrast, ang 
amcunt insufficient to cause ary injury to the 
liver or spleen.—E. T. Leddy. . 


BRUNSCHWIG, ALEXANDER, and Harmon, Paul? 
H. Studies in bone sarcoma. I. Malignant 
osteoblastomata as evidence fr the existence 


dioxide from the body. 


A review of the literature discloses a difer- of true osteoblasts. Surg., Gynec. I Obst f» 
ence of opinion as to the rapidity of elimination Dec., 1933, 57, 711-718. 
| у" dye from the body. Most writers indicate, Bone-producing metastasis from osteogenic — ¢ 
2 E onn that it is eliminated very slowly, fat — sarcomata exhibiting much new bone formation €. 
° e * ò Š 
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in the, srimary growth occurs much more fre- the patierts=tudied showed a lowered tole ace 
quent.v than is generally recorded. The authors fo- zhu-osc, ће presence of which was set in- 
offer the fact hat metastases from osteogenic consisten- wath the malnutrition accompany rg 
sarcoma centa n calcium as conclusive evidence the melignamt stare. Irradiation by rocmegen 
th&t depestion of bone is a specific cell activity rays did aoc produce any marked caarges т 
of the oseobast, a specialized form of the the ezroony- rate metabolism. In patien-- «ho 
bibroblast rather than a biochemical phenom- or sra ly 5Ё owed a normal tolerance fer са—- 
enon in th= interstitial or humoral spaces inde- bchedrate, the development of a prozresstr=ly 
pendeat o: cell participation. dezreasne t-lerance strongly indigated яг an- 

Oskeogz aic sarccma must be regarded as а fa-oralle рг znosis. It was also found inmpo-si- 


malighant degeneration of a specific bone-form ble tc shew any relationship between the le- * 
ing c the csteoblast.—¥. H. Vastine. creased segar tolerance found in somz cass of 
сазлсег ard the total serum calcium.—7. 7. 

Bru serv iG, ALEXANDER, and Harmon, PauL Мае. | 

Н. Studes in bone sarcoma. II. 15 new bone 

format cn ir osteogenic sagoma the result Reisera, M. C., Toipaupeau, A А and 

of a loca supersaturation of ие fluids with CazrEE, t. F. The development o? mu! эе 

calcium dir. T. Cancer, Oct., 1934, 22, 342 -umas in 1arred'and radiated mice: Pat E. 

346. Ku. J. Cemcer, Nov., 1934, 22, 39> 5. 

The authors report the results of some expere The final zesults of experimentatior to seiv 
ments nade t» test the humoral hypothesis of the -fect of. rradiation on the subsequent dc- 
osteogenes s as stated by Leriche and Policard, ve pmen- c tar tumor is presented. А grad А 


who believ= that new bone formation in osteo- оѓ mice wth 1 known rate of spontanzovs œr- 


загсотг is merely a reprecipitation of calcium cer occurrence was used. One-half was ina 1:- 
absorbed Beal y by the growing tumor from ated afer the application of tar for var.mz 


normal bone. pea3ccs of time and the other half was used as 


In the reported experiments calcium in large comol. Short wave length radiation t the 


amounts was made available in the immediate extent of signat times the sterilizing dose zad 


vicinity o^ ransplantable sarcoma, composed of on- az] the ethal dose was used. ‘Ther cum 
spindle апі round cells. Other animals were — cludec that here was no eviden dk tam м 
given large amounts of viosterol over a period type of irad ation changed the <a 
ef weess »-forc the tumors were transplanted. of mice tc tar tumors nor that it al-erec h- 
In nme of the animals was any evidence of caremogeric power of the tar used—¥. "f. 
mew bone ormation found in the necrotic от Heri.. : 
ving port ons of the tumor, and the authors 


* conclude that calcium in itself is incapable of F&«*&s, V. R., and SHaw, M. M. Effect of 
rapidly b-mging forth osteoblastic properties tradition, actate, and iodoacetic aci onm 
in malignzr t mesoblastic cells that do not under tumors. „7а. 7. Cancer, Nov., 1934, 22, бей 
usual crcumstances of growth exhibit such C25. 
properties. -Fe Н. Harris. The gly-ebsis of tumor cells was ілге 


with at a time when cell respiration Bad been 
mimimaz-d be exposure to radiation. Scc zm 
laccate was wsed to inhibit fermentation sac 
lodsacetic acd was used to damage the zl y ol, t- 
ic mechinesm of the cell. These experime cts 
This Б a -eport of the experimental work un- were ia vēro with transplantable meuse —r- 
certakem te determine the incidence of a low- cinoma and zircoma. It was found that m- 
ered carboaydrate metabolism in cancer and letka] doses of sodium lactate showed @ їс 
© study the relationship, if any, of the blood inhi ticn of che tumor growth. Sodium lactate 
calcium to he carbohydrate tolerance in cancer injected two days after irradiation did noc 11- 
patients. Blood sugar determinations were crease the «ff -tiveness of the irradiation. Wax- 
ade upon a number of cancer patients, both ime! doses of sodoacetic acid injected into сас 
fore and after radiation therapy. No direct of ће tumor appeared to inhibit its grow F 
relationship was found between a decreased anc the »S-csrveness of this drug was Herai a” 


*Tayfor, F H. L., and Jackson, Henry. The 
carborycrate tolerance in cancer patients 
and tieseffees upon it of roentgen ray radia- 
tion. tar ў. Cancer, Nov., 1934, 22, 536-547. 


ә c . А А . а . 

tolerance ard cancer per se. About one-third of by >revious i-adiation.—7. H. Матіз. ~ 
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Fin, F. B., Vicror, J., SrittMaN, N., and 
MacDon ALD, D. Action of radam on tissue 


cultures. 4m. F. Cancer, Oct., 1934, 22. 351- 
358. " 


This article reports the results cf some exper- 
iments undertaken to determine whether or 
not radioactive materials have a direct stimu- 
lating action on embryonic tissue in v tro. А 
solution of*radium was added directly to a 
hanging drop or flask culture and thus the re- 
sults obtained were due to the combined effect 
of the alpha, beta and gamma rays. From these 
experiments no evidence was observed о? direct 
stimulation by the amounts of radium tc which 
the cultures were exposed, nor did the oxygen 
consumption as measured give any indication 
of a direct stimulation. It $&vas noted that cul- 
tures exposed to radium seemed more suscepti- 
ble than the control culture to small variations 
inherent in tissue culture methods, namely, the 
temperature of the incubator and the difference 
in the fowl plasma used in the work. It was 
noted that the smaller the amount of radium 
used, the longer the time needed to bring about 
a lethal effect.—7. H. Harris. 


Кеіхнавр, M. C., and Gorrz, Н. L. Intensi- 
ties from carious radium packs. .£w. 7. 
Cancer, Oct., 1934, 22, 359-362. 


-+ report is made of the calibration ir roent- 
gens of the radium packs used at the New York 
State Institute for the Study of Malignant 
Diseases. The calibration was made with a 
Victoreen condenser r-meter ard measure- 
ments were made in air and with a wax phan- 
tom. Intrinsic filtration is discussed. By this is 
meant of filtration of the radium salt itself, the 
lower layers absorbing some radiation {тога the 
upper layers and at the same time hardening 
the resultant beam. They conciude that the 
variation in intensity of the different packs is 
due to differences in radiating areas and the 
intrinsic filtration. The size of the field has little 
or no influence upon the intensity. They em- 
phasize the advisability of accurate calibration 
in roentgens rather than in milligram-hours, 
distance and filtration.—7. H. Harris. 


ZIEGLER, PauL F., and CLARK, Сжоксе L. The 
x-ray in the study of the catgut ligature. 
Surg., Gynec. < Obst., March, 1934, 58, 578- 
589. 

„The authors obtain the diffraction pattern of 

Sature material by passing а beam of roentgen 
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rays defined by small pin-holes (about, 0.025 
inch in diameter) through a ligature specimen 
perpendicular to the fiber axis. A photographic 
plate is adjusted at a fixed distance behind the 
specimen, usually 5 cm. After development of 
the film the characteristic diffraction pattern 
appears which can be measured and interpreted 
in terms of constitution and structure of the 
material being tes:ed.*-7. H. Vastine. 


ХМЕЕЕЕ, Тн. C. Über Strahlendosen bei der 
Róntgenkymographie in der Schwhnger- 
schaft. (Roentgen doses in -oentgeseit ymo- 
graphy in pregnancy.) Fortschr. a. d. Gb. d. 
Réntgenstrahlgn, July, 1934, 50, 86-90. • 

In ые м studies made in pregnancy 
it is very necessary that the doses of roentgen 
rays applied to the fetus and the ovary be well 
within safe limits. Neeff gives some figures of 
the roentgen intersities appliec to the skin and 
to the ovary during various kymographic in- 
vestigations and points out tha: these doses can 
be decreased by improvemee&s in tubes and 
films. At any rate, the doses in the usual kymo- 
graphic studies are very small and yet are 1n- 
tense enough for diagnositc purposes.—F. T. 
Leddy. 


КкїхнАвр,‚, М. C., and Gorrz, H. L. yos ud 
tation of dosage in roentgens. 4m. Y. Cancer, 
June, 1934, 27, 380-383. 


Dosages as reported in the literature, in the 
international unit of roentgen-ray quantity, the 
roentgen, are frequently guilty of one or more of 
the following omissions. (1) the beam is not 
defined in terms of its penetration or absorp- 
tion; in other words, no qualitative estimation 
in terms of effective wave length or half-value 
layer is given; (2) the time over which the treat-, 
ment is extended is not given; (3) the state- 
ment is not made as to whether or not the dos- 
age, as reported, includes back-scaftering. 

For several reasons, it would seem prefetables 
to report all doses as with air-scattering only? 
It has been shown by Packard that the inerease 
in intensity with cissue-scattering 1s dependent 
on the type of ionization chamber which is used ч 
in measuring, and that there are large differ- 
ences in the results reported Фу the various 
workers, due to the type of chamber used. T 
has also been shown by Hunt that the amoun 
of back-scattering depends not only on the area 
irradiated, but also on the location of the par- e 

è д 


e the authcrs have found that th 
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лсшаг area. Obviously, if we take the relation 
of air-scat-erirg to tissue-scattering with one 
instrument, the back-scattering intensity will 
depend on -he characteristics of the instrument 
as well as сп th- body area irradiated, and even 
‘hough tie ar-scattering measurements are 
correct, the tru- intensity with tissue-scattering 
will not necessarily be obtained. 

dti is wel’ known that When a beam of radia- 
14 measured with back- -scattering from an 
m.teral such as animal tissue, the 





for bfams «f di Terent qualities have been pub- 
lished by several authors. By ug such curves 
relation be- 
tween alr and wax-scattering as determined 
with a 26:425 cm. field, using a wax block 
25 25 Х2с cm. is such that 800 r in air is the 
equivalen- »f 1,130 7 with back-scattering from 
vax. Measurements were made with their 
thimble ierizasion chamber, which was cali- 
brated in rcentger& with air. They used a beam 
cf roentger rays generated hy 200 kv (peak), 
D ma., andfiltered through о. mm. copper and 
Lo mm. aluminum. The resulting beam had an 
effective weve length of o.16 A.—Wendell C. 
Hall. 


ExziNBARr, M. C, A radium safe. dm. ў. Cancer 


July, 1934, 27, 612-615. 


In desigring a safe for 1,750 milligrams of 
Odium the following points were observed: 
*(1) isolatior frem the personnel of the hospital 
fer their protection; (2) protection against 
tieft and :gaimst the radiation by lead; (3) 
accessibility for removing radium; (4) speed 
and ease cf inventory. 
“Fog protection against theft an ordinary 
commerciel steel safe with combination lock 
was used. Vithm this safe a lead box was fitted 
having sicts т 3/16 inches thick, a bottom 1 
inch ehick and a top 1 5/8 and 2 inches thick. 
T^ addition there was 4 inch lead on the floor 
of the safe This hollow lead box was then 
fited with brass drawers filled with lead blocks 
is which small depressions were cut for the 
various forms of radium containers. The radium 
was so dtsribwted in the drawers that the 

rongest raliura containers were in the central 
rortion of tae chest. 

In the same solated room with the radium 


* safe is a make-up table with lead protecting 
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screens mzd- of brass with 1 inch of lead іл the 
ho-zizcn:al part and 2 inches of lead in -h> =se 
of the upri zx part, all work being ca-rie- оп 
behind this =reen. 

With the t» pe of safe described above a g ап: 
int» ezch cpened drawer will reveal the nu &-e- 
cf sabes present when inventory is taken. 

The гиев has found that a techricia- -e- 
сеїгез abour -—2000 s. E. D. in one wees as ce- 
ternirel by -he blackness of a dental fila — 
Weaddt C. Fall. 


Tarecr, Hemon. Osteitis fibrosa: an ex e-i- 
гэеп&: 1 stray. Brit. J. Surg., Jan., 1335, 22, 
сб1—88. 


This expesmental study is so replete 7iF 
impo-ta1- observations that any attemp- сс 
abstract it aust fall short of doing its auc or 
jus-ice- 

Investiga-icns planned to reveal the func: n 
o? thosphatase showed that: (1) Phosphatase 
o^ rsdf ded mot produce bone charges. · +) 
Phosphatase was present in disease as the =- 
sult of tae bene involvement. (3) Phosphaz :е 
was rap dl» <stroyed in the body, very lizze 
beimg excretesl by the kidneys. (4) Incressed 
pasma ohossaatase was indicative of а œa- 
stamt зсигс= of phosphatase because cf -s 


rap d destmon. (5) Phosphatase cera 4- 
tior was highest where bone ep. cic ` 


greatest. 

With these data available the author ce~=l- 
oped a tieery of ossification which stated t a£: 
The ссп rectime tissue cells responded tc a = 1- 
tinuous strain by the formation of phosphate зе 
wherety bere was laid down in the mz--x 
rouac the cd s, thus becoming typical osseo- 
blasts. The супе power of the phosphate se 
in -he cstcobasts depended upon phospz-c 
formation sh ch precipitated calcium arcar d 
the cels hist in phosphatase. In other wa 3. 
the cakifvirg power of phosphatase depended 
ирем 1:5 lox concentration and its ability -c 
pro iuc phcs hate ions at that site. Using tms 
same | пе o; seasoning, the author ccrcluded 
tha- deala tation associated with hyperem a 
was nct so mech a case of decalcification == it 
was а hincremee of recalcification because of 
excessive remcval of phosphatase due to hyt e- 
emi. 

Farathora-ne had an entirely different a- 
tior which wes manifested early by decela ix a- 
tior. Th s eecalcification usually startec im te 
sternal ends -f the ribs becoming регеггЁ ed 


—_—., 
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later. When decalcification became excessive, 
and hemorrhages into the marrow occurred as 
the result of the toxic effects of hypercalcemia, 
definite bone changes became evicent. The 
damaged marrow was replaced by connective 
tissue cells with active phagocytosis of the 
hemopoietic elements becoming evident. At 
this stage the giant cells made their appearance 
which were indistinguishable from zhe ordinary 
osteoclasts. The giant cells appeared where 
there was real osteoclastic work to be dene and 
damaged bone remolded. From these histologi- 
cal appearances, therefore, which were obtained 
by injecting large quantities of parathormone, 
it seemed that the extreme decalcification, mar- 
row fibrosis, cysts, and giant cell tumors foumd in 
osteitis fibrosa were the gesult of a powerful 
decalcifying agent, probably due to parathy- 
roidism.—P. У. Hodes. 


Benetraro-MopvaL, M., and Pop, LEONIDA. 
Influența razelor röntgen asupra colesteri- 
nemiei la cancerosi. (The influence о? roent- 
gen rays on cholesterinemia in cancerous 
patients.) Cancerul, Oct—Dec., 1933, 7, 
340-355 
The authors have carried out a series of ex- 

periments in determining the effect of roentgen 


rays on ingreased cholesterin content of the 
d laete coros patients. The following con- 


clusions were reached: (1) A hypercholesteri- 
nemia is observed in the blood о? cancerous 
patients, regardless of the localization and state 
of evolution of the cancer. (2) Following appli- 
cation of roentgen rays a drop in the amount 
of cholesterin of the blood, that is, a negative 
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Jury, 1956 


curve, was obtained in most of the cages. (3) 
The cholesterinemic curve following irradia- 
tion has no diagnostic value. (4) The phenom- 
ena of roentgen sickness are in close relation 
and in direct dependence on the hypochóles- 
terinemia following irradiation with roentgen 
rays.—T. Leucutic. 


Hype, Burron E. OBservations in the use of 
irradiated Ыосс in connection with 
Ohio State M. F., May, 1935, 37, 349{ 


The author’s treatment calls for the 
tion (quartz mercury vapor lamp and 








patient by intygvenous injection. T 
employed fo@irradiation are not given. No 
reactions follow if the patient has a malignancy, 
but in the absence of malignancy, there is a 
moderate reaction to the injection. Injections 
are given at intervals of from five to seven 
days until a reaction does take place. The treat- 
ment is then suspended, to de subsequently 
repeated with the view to kgeping that patient 
under control. The reaction 15 thought to occur 
when the malignant process is inactive. The 
beneficial results of the treatment are discussed. 
No harmful results have been observed in a 
series of over 4,000 injections. The observation 
is made that the non-malignant patient has a 
reaction following the injection while the malig- 
nant patient has none is suggestive that, radia- 
tion has produced a chemical change in the 
blood. This change has been demonstrated by 
spectroscopic examination, detailed in the 
article. The possibility of cancer being a defi-* 
ciency condition is mentioned.—J/7 . R. Brooksher. 
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| ROENTGENOLOGIC CONSIDERATIONS 
4 ОК LYMPHOBLASTOMA 
e І. КОЕМ СЕМ PULMONARY PATHOLOGY OF THE HODGKIN’S ТҮ>Е= 
By CARLETON В. PEIRCE. А.В. M.S., M.D., 
HAROLD W. ]АСОх, B.5., M.D., 
and 
ROSCOE C. HILDRETH, MD. А 
ANN ARBOR, МЕЕІ 5 М 
. 
AN ІУ PEESSION that the primary dis- Taste I 
. eases о the lymphchemopoietic sys- Nambe- o new patients registered July |, 1c z, te 
tem, other than anemia, had increased in February 1, 1935—232,7 
frequency during recent years led us to M yslobbstema 2 
critically su-vey the records of the Uni- Caronic mselogenous leukemia £ 
versity Hospstal for the period from July т, vbaccyic eukemia Nin ` 
CENE: _ | ANC DC åbakenic eukemia T 
1925,40 Feb-uary 1, 1935. The distribution “ax oe 
t T A ч à $ А‹адє lukemia, blast leukemia, atypical 
of 681 cases classified as to final diagnosis atna ^ 
is shown m Table r. ~Lrric lymphatic leukemia ^s 
e he preseat paper is concerned with the Plas ac-toma : 
= -— » : 1 Ret calc-ytoblastoma $ 
intrathoracic pathology of one-third of , ) 
i z Se тарс 12 !ymphoblastoma (Rosenthal) 
these, o- 21g cases of Hodgkin’s or sar- ЖЁсєсысйш кос | 
comatous Hodgxin’s type of lympho- елхата catis, lymphoblastoma cutis 253 
blastoma. Ir this group there has been a -ymphoolastoma 78 
aight increase in number per year, but no -ym pho-areoma 7 
. - . |^ 1 - ас̧ — s 
*elative iacrease when compared with the Hodgkins disease | a Es 
а А dedgEim s disease with leukemia cutis 
aumber cf petients registered. Vade Е pe 
d. аа А Нс‹фЕпъ®з disease with acute leukemia 
The clmicl records of these patients Sa-coma ous Hodgkins disease - 
aaveebeen stadied as to age of patient, sex, 
tace, inidal and associated symptoms, Total = 
duration of disease before admission, pre- 
vious treztm-nt, physical findings on ad- disease, enc necropsy findings. The re 7 
WM nissicn, bloed changes, biopsy, type of geascgran s of the entire series have -=n 
^. reatmert, c nical, blood and roentgeno- re~iewed save in those patients (seen orly 
» : е s 1 А : 
"€ graphic evidence of response to treatment, in туз) whose films have since been ce- 
° *ngth o? tine observed, total duration of stro гес. “or this detailed survey, mec? zai- 
| * From the De-artment of Roentgenology, University of Michigzn Read at the Thirty-sixth Annual Meeting, Arsem-an as 
e Roentgen Ray Soctry, Atlanti City, N. J., Sept. 24-27, 1935. . 
e. . ^ е 
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. 
Legend: Col. IX Y-Positive biopsy elsewhere 
Col. XI * Surgical excision of tumer. | TE | 
Col. VII X = Roentgen irradiation; S= Su-gical treatment; M = Medical treatment (transfusion, arsenic, orother) 
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Col. V * Consultation case опу 
е 
I I у VI VII Chie 
I А Д / / ief 
Series Registra- А l IV Chicf Duratior Previous Physical 
В ie : 7 Age Sex Initial А : А 
Number tion No. Sy (months) Treatment Sign 
А pem, ы (on admission) 
_ = _ _ — I 
NO CHEST EXAMINATION "n M 
HODGKIN'S DISEASE 3 
1 249261 69 F Adenopathy 2 None Enl. spleen 
2 150242 21 F Adenopathy 12 None CerV? tumor 
3 287065 23 M *No record None Gen. aden. 
4 277718 24 M *No record N 
5 311039 31 F *No record L 
6 281846 59 M *No record 
7 300432 47 F Adenopathy 4 None Gen. aden. 
8 273818 51 M G.-Intest. 7 X+Surg. Abd. tumor 
9 169150 31 M *No record 5 None Gen. aden. 
10 260724 47 F Cutaneous 12 None Ing. tumor 
11 189791 53 M Adenopathy 6 None Cutaneous 
12 240880 23 M Fever 16 None Gen. aden. 
13 269797 44 M Cutaneous 12 X+M&S Cutaneous 
14 238601 41 k Adenopathy 12 Loc. X Axil. tumor 
15 237847 29 M Malaise 8 X+ M&S Gen. aden. 
SARCOMATOUS HODGKIN'S DISEASE Г 
16 302111 44 M Malaise 7 Loc. X Edema А 
. 
NORMAL CHEST ROENTGENOGRAMS 
HODGKIN'S DISEASE 
17 233223 48 M Malaise а Хопе Enl. spleen 
184612 41 M Pain 6 Nonc Gen. aden. 
249916 $ M Adenopathy 3 None Gen. aden. 
2 340877 16 M Malaise 12 Med. Cutaneous 
21 276493 63 Е Adenopathy 6 None Cerv. Фотог 
22 164433 43 м Adenopathy 2 Surg. Enl. spleen 
23 190484 29 M Adenopathy 12 Loc. X Gen. aden. 
24 129952 33 M Adenopathy 36 Gen. X Abd. tumor 
25 252752 10 M Adenopathy 24 None Cerv. tumor е 
26 242959 6 M Adenopathy 24 None Cerv. tumor 
27 210767 E M Adenopathy 8 None Abd. tumor 
28 171779 7 M Adenopathy ? None Gen. aden. 
29 168889 63 M G.-Intest 3 None Gen. aden. 
30 326271 37 M Cutaneous 118 Loc. X Cutaneous 
31 156686 29 M Adenopathy 2 None Gen. aden. 
32 189842 26 M Malaise 4 Surg. Axil. tumor 4 
33 211460 48 F Malaise 3 None Gen. aden. 
34 143135 42 M Adenopathy 6 None Enl. spleen 
35 192912 56 M Adenopathy 5 None Gen. aden. 
36 155282 63 M Adenopathy 3 None Gen. aden. 
37 289267 1 м Adenopathy 4 None Gen. aden. 
38 329253 11 M G.-Intest. 6 None Gen. adgn. 
39 120424 15 M Adenopathy 6 None Gen. aden. @ 
40 300024 25 M Adenopathy 7 None Gen. aden. 
41 190762 68 M Adenopathy 6 None Gen. aden. 
„ 42 259655 33 Е Pain 12 None Aden.-Abd. 
tumor . 
43 303233 55 м Gen.-urinary 12 None Cerv. tumor ° м 
44 345752 бо м Cutaneous 12 Med. Cutaneous e 
45 277721 69 M Malaise 12 Loc. X Enl. spleen . 
46 148155 54 M Adenopathy 2 None Cerv. tumor » 
47 340457 39 M Adenopathy 5 None Gen.aden. и , 
48 153024 36 M Adenopathy 12 None Edema 
49 208857 2: M Adenopathy 12 None Gen. aden. 
50 291544 28 M Adenopathy 3 None Cerv. tumor J 
== ES L] 
2 е • . 
e xi . 
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Legend: Со. IX Y-Positive biopsy elsewhere 
Cc. ХІ * Surgical excision of tumor. 
Ce. УП X= Roentgen irradiation; S= Surgical treatments; М = Mecical treatment (transfasion, arseric, or = her) 
Cc. V * Consultation case only. 


























. === amn -— 
ху 
X XI XII NIM XIV Tad 
IX Y. Initial Subsequent Duration Conditjon XV Duration of 
Biopsy ad са 4 Х-гау Х-гау Observatbon on Last Autopsy Disea= on 
жне "Breatment Treatment (month:) Report L2sr R-oort 
| * emomts) 
i NO CHEST 2XAMINATION 
Pos. 1931 Local Local 19 Ded Nene Pe 
Рос. ' 1926 *None None оо God 3e 
Noa: 1932 None None оо Mc report 
. 1931 None оо Mc report 
1933 None v оо Nc report 
1932 None оо Mc report 
Noa- 1932 None оо Nc report * 4 
Y 1931 Хопе оо Urmproved эс 
Pos. 1927 Local None 5 Improved = 
None 1931 None None оо Mc record rl 
Pos. 192# Local Local 9 Urmmproved E 
None 1930 None оо Ne report 
Pos. 1931 None Systemic 4 Improved зс 
None 1930 None оо Improved a5 
Pos. 1939 None co W эгзе 44 
None 1932 None со Dead Nene 3 
NORMAL CHEST ROENTGENGCRAM- 
Pos. 1939 Spleen None 1 Ded Nene & 
Pos. 1927 Local None 1 Ded Pos. З 3 
Y 1930 Local None co Реа Ncne E. 
Pos. 1934 Local None оо Ded Ncne re 
Pos. 1931 Local None 5 Реа Ncne > 
Ү 1926 None None оо Реа Ncne Ly 
Pos. 192 Local Local 13 Ded Pos. 1 
Y 1935 None None оо Ded Nene зе 
Pos. 1930 Госа! Local 19 Реа Pos. 43 
Pos. 1939 Local Local 22 Ded Nene 
Pos. 1929 Local Local 38 Ded Ncne 42 
Pos. 1927 Local Local зо Dead Nene 2 
Роз. 1927 Local Local a3 Ded Pos. && 
Pos. 1935 Local Systemic 59 Ded Ncne 182 
Y 192% Local None 1 Nc report 3 
А Y 1930 None None со Nc report з 
. Pos 1920 None None 2 Mc report $ 
Non= 1925 Local None 1 roved 7 
Pos. 192 *Local None 2 Improved . 7 
Pos. 1926 Local Local 5 Improved 3 
Pos. ш 1932 Systemic None 5 ‘Chnically well ч 
Pog. 1935 Systemic None 3 Improved 4 
$ Non- 1925 Local None 3 Insproved ч 
Роз. 1932 Systemic Systemic 3 Improved с 
Nong 1928 Local Local < Ingproved 1: 
Pos. 1931 Local None eo Unchanged = 
* Pos. 1932 None None co Ne report re 
None 1932 None None co Nc report It 
None 193: None None e Ne report т? 
Pos. 1926 Local None со Ne report r2 
. Pos. 1934 None None со Worse 13 
Pos. 1926 Local None 1 Ne report 1j 
Pos. 1929 Local None 2 Improved ly 
None 1932 Local None 13 Improved I 
D e . Ss 
е - è 
(s у 
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$ . 
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" ТАвгЕ II (Continued) К 
ү ҮШ 
1 II HI IV Chief VI VII Chief 
Series Registra- Res Se Ini al Duration Previous Physigal 
Number tion No. ABE PIS S пита (months) Treatment Sign 
“Ee (on admission) 
£1 331730 if M Adenopathy 12 None Gen. aden. 
ES, ка 355659 64 M Adenopathy 12 None Axil. tumor 
53 „ 217249 31 M Pain 12 None Gen. aden. 
54 293173 13 M Adenopathy 12 Loc. X Gen. aden. 
55 169969 57 M Adenopathy 18 Radium Axil. tumor 
56 286711 13 F Malaise 1 None Enl. spleen 
57 316446 ip) F Adenopathy 10 None Cerv. tumor 
5 120883 12 M Adenopathy 6 None Cerv. tumor 
59 137243 37 M Adenopathy 24 Loc. X Cerv.aumor 
6o 165227 48 M Adenopathy d Gen. X Edema 
61 245124 17 M C.-Respirat. 24 None Сегу. tumor 
62 232594 28 M Adenopathy None Axil. tuntor 
63 232620 22 F Adenopathy /. None Axil. tumor 
64 261771 26 M Adenopathy 18 None Enl. spleen - 
65 214184 39 M Adenopathy 12 None Abd. tumor 
66 263816 22 F Adenopathy 24 None Gen. aden. 
67 332404 13 M Adenopathy 12 Loc. X Gen. aden. 
68 151568 22 F Adenopathy 24 None Cerv. tumor 
69 122228 4 M Adenopathy 6 None Cerv. tumor 
70 266521 35 M Fever 36 Loc. X Gen. aden. 
7 328051 59 м Pain 24 None Gen. aden. 
72 122593 J M Adenopathy 12 None Gen. aden. 
73 351349 13 M C.-Respirat. 36 None e Axil. tumor 
74 290563 12 M Adenopathy 1 None Cerv. tumor 
95 280010 28 M G.-Intest. 12 None Gen. aden. 
76 213310 61 Е Malaise 24 None Cerv. tumor 
77 124528 71 F Malaise 3 None Enl. spleen 
78 282681 47 M Gen.-urinary 60 None Enl. spleen 
79 136342 33 Е Adenopathy 66 Loc. X Gen. aden. 
8o 150023 44 M Adenopathy 48 None Gen. aden. 
81 188349 13 M Adenopathy 2 S&X Cutaneous 
82 ,' 132555 19 Е Adenopathy 12 Loc. X Gen. aden. 
837 123054 16 M Adenopathy 6o Surg. Gen. aden. 
SARCOMATOUS HODGKIN's ы 
84 252062 1 M Adenopathy 2 None Edema 
5 220212 d M Pain 12 None Enl. spleen 
86 258407 40 M Adenopathy 20 Surg. Cutaneous 
87 232418 7 F Adenopathy 12 Med. Cerv. tumor € 
88 272871 9 M Malaise 8 Med. Ing. tumor 
89 315162 26 M Adenopathy 8 None Cerv. tumor 
go 324935 13 M Adenopathy 18 None Cerv. tumor 
HILAR ADENOPATHY 
HODGKIN'* DISEASE * 
91 255084 12 м Adenopathy 6 None Gen. adèn. è 
2 148393 21 M Malaise I None Enl. spleen 
93 280383 66 M Adenopathy 84 X-ray Gen. aden. 
94 192990 67 F Adenopathy 1 None Qutaneous 
95 241233 27 M Malaise 6 Loc. X Gen. aden. 
96 356674 59 M Adenopathy 1 Surg. Edema e 
97 340310 5 M Adenopathy II Loc. X Cerv.aden. 4 
98 348860 15 M Adenopathy 5 None Pulmonary 
99 147941 38 F C.-Respirat. 12 None Cutaneous 
e100 322162 12 M Adenopathy 18 Loc. X Gen. aden. 
101 337716 66 Е Adenopathy 18 Loc. X Edema > 
102 196520 33 M Pain 12 Surg. Enl. spleen 
103 291291 33 M Adenopathy 18 Med. Cutaneous 
104 120857 31 F Adenopathy 36 None Enl. spleen 
105 234986 45 F Adenopathy А? Med. Gen. aden. 
106 207914 50 Е Malaise 6 None Axil. tumor * 
107 349645 51 M Adenopathy 48 Loc. X Axil. tumor 
108 324793 19 F Adenopathy 36 None Gen. aden. 
109 280080 19 M Pain 24 None Gen. aden. 
= = - = _—% 
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m — == 
XV 
X XI XII XIH XIV Tort 
IX Бе; Initial Subsequent Daration Cendition XV Dursin 
Biəpsy Att ü X-ray X-ray Cbservat:'oa «n Last Autopsy of Disezx or 
ашы Treatment Treatment (months) Report Last Report 
(moars_ 
Pos. 934 Systemic None x Wore ә 16 
Pos. i935 Systemic None 5 Improved iS 
None 1929 None None 6 { rin proved "18 
Pos. 1932 None None оо Lrprved * y$ 
Y 1927 Systemic None I Ir prved 19 
None » 1932 None None 19 Umi proved 20 
4 1933 Systemic None 19 CIncally well 21 
Pos. 192$ Local Local 16 Impæved 22 
Pos. 4 1926 Local None oo Ne report 23 
Pos. 1927 None None CO No герогг 24 
Pos. 1930 Local None 2 lm peo ved 26 
Pos. 1930 Local None 3 bn proved 27 
None 1930 Local “ None І khnpsoved 2l 
e. Pos 193! Local None І hnpsoved T 
Pos. 1929 Local None 3 Improved #7 
Pos. 1931 Local None 3 Improved = 
Pos. 1934 Local Systemic 16 Cin«ally wel! ж 
None 1926 Ra Cl Local 4 “mproved zm 
Pos. 1925 Local Local 14 lmp oved 32 
Pos. 1931 None Nonc оо No æport 3 
Ү 1934 Local Local 6 Cir cally well ® 
Роз. 192$ Local Local ag Wore ТЕ 
Pos. 19340 Systemic Systemic 6 imp-oved 45 
Pos. 1933 None Systemic 30 nim proved #2 
Роз. 1931 None Local 37 nim proved 48 
ae None 1929 None Local 12 Improved se 
None 1925 Ra Cl Local 29 Worse 6c 
None 1932 None None 9 Unimp-oved bc 
Pos. 1925 Local Local 3 Improved ьс 
Pos. 1926 *None None 30 Improved z 
Pos 1928 Local Local go Clincally well 11= 
Роз. 1924 Local None 104 Climcally well Ix 
Pos. 1925 Local4- Systemic 155 Clir:cally well 16- 
e Ra Cl 
Pos. 1930 None None 3 Ded Pos. 
Pos. 1920 Local None 2 Ded None Г 
Pos. 1931 *None None оо Ded None 2 
e Y-Pos. 1930 Local Local 15 Deed None = 
Pos. 1931 Local None 1 Improved E 
Pos. 1933 Systemic None 18 Im=roved 25 
Pos. 1933 Systemic Systemic 25 Clinically well B 
HILAR ADENOPATHY 
e Pos® 1932 Local None I Dead None = 
Pos. 1934 Systemic Systemic 10 Эва Pos. zi 
Pos. 1931 Local Local 4 Dead None [s 
Pos. e 1928 Local None I Improved z 
Y 1930 None None оо Ne report * 
Y è 1935 Systemic None oc Ne report 
: Y 1934 Systemic None I Cknically well П 
Pcs. 1934 Systemic Systemic 8 In-proved 1; 
Pes. e 1626 Local None 2 Im proved a 
Pes. 1933 None None ос Ме» report E a 
e Pos. 1934 Local None oo Ne report i 
Pos. 1928 Local Local € Worse -3 
? Pos. 1932 Local None 4 Worse -> 
E: None 145 None oo Ne report E 
ча None 1930 Local Local 3 U=mmproved 45 
„ None 1931 Local None 40 Cimically well ы 
Y 1934 Systemic None 4 Improved = 
Y 1933 Systemic Local 21 Cnically well =} 
Роѕ. 1931 None None 38 { зїтргоуеа 32 
re = 
5 ы a 









































150 Carleton B. Peirce, Наго а W. Jacox and Roscoe C. Hildreth Асот, 9:6 
x ТАБЕ H (Continued) : 
П у VI VII Chie 
1 : s 1 7 Chief 
Series Registra- ш Pul we Duration Previous Physica] 
Number tion No. Ве S S mS (months) Treatment Sign 
symptom (on admission) 
110 170626 lye M G.-Intest. 60 None Cutaneous 
III 255602 8 M Adenopathy 12 None Gen. aden. 
SARCOMATOUS ‘HODGKIN'S 
112 275877 10 M Adenopathy 48 X, M&S Abd. tumor 
КЕ х= ial - z = Lr C MEER 2 2 
MEDIASTINAL TUMOR 
HODGKIN'S DISEASE 2 
113 313966 20 M Adenopathy 3 None Gen. aden. 
114 160735 38 M Aderopathy 9 Loc. X Gen. aden. 
115 189346 5 M Pain 12 None Abd. tumor 
116 300941 20 M Adenopathy £L Loc. X Gen. aden. 
117 136064 KE F Malaise 18 Loc. X Abd. tumor 
118 255128 15 F Adenopathy 1 None Cutaneous 
119 225551 27 F Adenopathy 6 None Gen. aden. 
120 163305 19 M Malaise 14 Loc. X Gen. aden. 
121 123227 29 M Adenopathy 2 None Сеп. aden. 
122 202871 21 F Adenopathy 30 Gen, X Gen. aden. 
123 274150 21 F Malaise 24 None Cerv. tumor 
124 304074 26 M Adenopathy 48 Surg Cerv. tumor 
125 203064 13 M Adenopathy 96 Хопе Enl. spleen 
126 120510 34 Е Adenopathy 1 None „ Cerv. tumor 
127 287103 15 M Adenopathy 4 None Gen. aden. 
128 258827 30 F Adenopathy 5 None Abd. tumor 
129 130324 41 M Pain 1 None Ing. tumor 
130 230438 59 М Adenopathy 6 None Edema 
131 356637 47 M Adenopathy 4 None Edema 
132 239537 20 M G.-Inrest. 9 None Cerv. tumor 
133 141291 $1 F Adenopathy 6 None Gen. aden. 
134 167645 40 M Adenopathy 6 None Gen. aden. 
135 153816 22 м Malaise 9 None Gen. aden. 
136 202949 16 M Adenopathy 12 None Edema 
137 331853 20 F Adencpathy 12 None Gen. adgn. 
138 149801 25 F Malaise 12 Med Gen. aden. 
139 236714 21 M Malaise 3 None Cerv. tumor 
140 352261 31 M Adenopathy 10 None Cutaneous 
141 227386 41 Е Adenopathy 12 Med Cutaneous 
142 326813 17 M Fever Э None Gen. aden. 
143 246884 21 M Malaise 28 Loc. X Еп]. spleen 
144 282451 26 F Adenopathy 14 None Cerv. tumor 
145 335512 37 F Malaise 24 None Enl. spleen 
146 321813 25 M Adenopathy 12 None Gen. aden. 
147 122759 36 F Adenopathy 24 X, M&S Gen. aden. 
148 253531 19 M C.-Respirat. 3 None Pulmonary 
149 317450 30 M Adenopathy 22 Loc. X Edema * 
150 290869 35 F Cutaneous 48 Loc. X Enl. sple@n . 
151 248623 18 F Malaise 3 None Cerv. tumor 
152 166378 55 M Pain 60 None Pulmonary 
153 214651 21 Е Adenopathy 48 None Севу. tumor 
154 208518 3 M Malaise 60 None Pulmonary 
155 335138 2 Е Mala:se 96 None Enl. sple 
SARCOMATOUS HODGKIN's 
156 121501 39 M Adenopathy 8 None Edema e 
7 191047 69 M Adenopathy 2 None Edema 
MEDIASTINAL TUMOE AND HILAR ADENOPATHY 
HODGKIN’S DISEASE x 
18 23908 37 M Adenopathy 6 None Ing. tumor 
159 217829 17 F Malaise 24 None Gen. aden. 
160 326538 22 M Adenopathy 19 Loc. X Ing. tumor 
161 336094 17 Е Malaise 48 Loc. X Enl. spleen 
- . Є е 
“м, 
a ` . e 
a 
f X. е ч 
Ss! 
А e 
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TABLE II @Cortmivec’) 
. “ 
AF 
IX X XI XII XII XIV XV To 
Biondi oe Initial Subsequent Daran епі поп SE Duran 
р У d а d X-ray X-ray Obse-va-icn on Last OFS) of Disease оа 
MRSS Treatment Treatment (wants) Report Last Rer: 
(moat: 
None 1927 None Local 3 knpoved e 63 
Pos 1930 Local Systemic 55 Clin cally well $7 
е е 
Pos. 1931 Local Systemic 24 Beat Pos. 72 
. 
MEDIASTINAL TUMOR 
None 1933 Systemic Systemic 5 Pead Pos. s 
None 1927 Local None oc Dead Pos le 
None 1928 None ` None ec Pad Pos ¥2 
Pos. 1932 Systemic ` Systemic c Bead Pos 7 
Pos. 1926 Local None 2 Dead Pos. 2o 
Pos. 1930 Local Local за Dead Non= 21 
Pos. 1929 Local Local )7 Pend Pos. 2$ 
Pos. 3927 Local Skeletal II Bad None 2% 
Pos. 1925 Local Ra CI 34 Pead Non- 3» 
Pos. +928 Local Local 13 Tread Pos. 43 
None 7931 Local Local 12 Dead Non= so 
Pos. 1932 Systemic Systemic II Pad Non= 5% 
None 1928 Local None со lead Non- 9% 
None "926 Local None 1 Im »-oved 3 
Pos. 932 ® Local None 1 Imp-oved g 
Pos. 5931 Local None 1 Imp-oved є 
None +925 Local Local 6 Were b 
Pos. 929 None None со No port b 
None 3935 Systemic None 4. Im »-ved 5 
Pos. 1930 None co Ne sport ^ 
None 926 Local None E- Im»oved © 
Роз. 927 Local Local E- Ura proved є 
Pos. 926 Local None 2 Tarx-oved u 
Pos 928 None со Ne zeport tz 
Pos. 934 None Ге Хо port 12 
Pos. 926 Local None 1 Mc port i3 
None 931 Local None r2 1ат»-оуей 15 
Роѕ 2935 Systemic Systemic 5 Ginxally well 16 
Pos 2929 Local Local 8 “жау well 2c 
Y 7933 Systemic None 7I Ожау well 24 
Pos. 930 Local None со Mc port 2$ 
Pos. 032 Systemic Systemic n Татэкеуей 28 
None 7934 Systemic None 4 Татэкоуей 2t 
Pos. 7933 Systemic Systemic D I mpsoved 32 
Pos. 925 Local Local 9 laroved 33 
None 931 Local None 9 Ciz ally well Ez 
e 933 Skeletal Systemic = Inpseved 43 
e Pos. e 2932 Local None 1 Iaroved 46 
Pos. =930 Local Systemic 45 Гатэкеуей 62 
None 2927 Local None с> Worse ы бс 
Pos. 2929 Local Local ID (“жау well 6t 
None * 53 Systemic None a Cli- zally well 8: 
Posie 2934 Systemic None x Cli: zallv well 9t 
1 
Pos- a 925 Local None 3 Deac Non- ІІ 
Роз. 7928 Local Local Чу Deac Pos. 9 e 
MEDIASTINAL TUMCF. AND HILAR ADERCPATHY 
e. 
Pos. 930 Local Systemic E Dest 
None 1929 None © Хо report 
Pos. 5933 Systemic Systemic 13 Cimically well 
None 3934 Systemic Systemic 7 Cinially well 
Й 
s e. 
е * , 
» - 
id Ы е . 

































































152 Carleton B. Pierce, Harold W. Јасох and Roscoe C. Hildreth Avcusr, 1936 
Tague П (Continued) 
* _ o. 
У ҮШ 
1 П II IV Chief VI ҮП Chief 
Series Registra- Age Sex Initial Duration Previous Physical 
Number tion No. zie: Symptom (months) Treatment Sign * 
(on admission) 
SARCOMATOUS HODGKIN's 2 | 
162 198966 33 M Adenopathy 7 None Enl. spleen 
163 ° 265193 47 M Malaise 12 eloc. X Gen. aden. 
164 * 288324 30 M Adenopathy 12 Med. Gen. aden. 
165 276561 45 M Pain 6 None Gen. aden. 
PARENCHYMATOUS INVOLVEMENT А 
HODGKIN's DISEASE 
166 268042 29 M Malaise 30 Loc. X Enl. spleen 
167 127434 12 F Adenopathy 24 None Gen. aden. 
168 261858 33 F Adenopathy 12 None Enl. spleen 
169 188182 2 M Carcio-resp. т. None Pulmonary 
SARCOMATOUS HODGKIN's е 
170 275609 46 F Cardio-resp. 80 X, M&S Cutaneous 
171 303937 8 M Adenopathy 24 None Axil. tumor 
PARENCHYMATOUS INVOLVEMENT AND HILAR ADENOPATHY 
HODGKIN'S DISEASE 
172 274772 8 M Malaise 4 Loc. X Enl. spleen 
173 321451 28 M Fever 6 Surg. Gen. aden. 
174 244294 35 F Adenopathy 12 None 9 Gen. aden. 
175 298241 29 F Adenopathy 24 None Cutaneous 
176 332531 28 F Adenopathy 18 Surg Gen. aden. 
177 361638 42 F G.-Intest. 36 Med Abd. tumor 
SARCOMATOUS HODGKIN'S 
178 259053 49 M Adenopathy 3 None Axil. tumor 
179 299397 30 M Cardio-resp. 18 Loc. X Gen. aden. 
180 226491 10 M Adenopathy 12 Med Enl. spleen 
I81 345438 45 M Adenopathy 18 Loc. X Cutaneous 
PARENCHYMATOUS INVOLVEMENT AND MEDIASTINAL TUMOR 
HODGKIN’S DISEASE 
182 217655 37 M Malaise 8 None Edema 
183 235759 13 M Cutaneous 4 None Cutaneous 
184 134499 27 F Adenopathy 24 Loc. X Edema 
185 265273 44 F Malaise 24 None Edema 
186 217105 26 M Adenopathy 8 Loc. X Axil. tumor 
187 332936 15 M Cardio-resp. 2 None Cutaneous 
188 298548 27 M Malaise 6 None Gen. aden. 
SARCOMATOUS HODGKIN's ә 
189 299111 46 м Malaise 24 Med. Cutaneous 
== ә E —_ = Е m 
PARENCHYMA OUS, FILAR AND MEDIASTINAL INVOLVEMENT А 
EODGKIN's а 
190 311184 33 M Cardio-resp. 12 Med. Enl. spleen 
191 238054 1 M Edema 4 Loc. X Gen. aden. 
192 310638 21 M Loss weight 3 None Edema, 
Е PLEURAL INVOLVEMENT WITH OR WITHOUT OTHER OF THE ABOVE 
HODGKIN'S DISEASE 
193 304422 34 M Adenopathy 4 Loc. X Edema 
194 201938 27 M Adenopathy 12 Gen. X * Enl. spleen 
195 158183 29 M Fever 12 None Enl. spleen 
196 275697 30 M Cardio-resp. 9 None Сеп. aden. 
197 159054 21 M Adenopathy 8 None Gen. aden. 
198 212748 19 M Adenopathy 24 Loc. X Enl. spleen 
ә n * 
% а 
` s e 
Е; a 
` . . 









































Fotai, No. 2 . Roentgenologic Considerations о> Ly mphoblastoma de- 
: TABLE П (Comirnuea) , 
XVI 
x XI XII ми XIV Tom 
IX ¥e Initial Subsequent Duration ~endition XV Deratm 
Biopsy Ad ee X-ray X-ray Oodserv ation oa Last Autopsy ef Вел ca 
nid Treatment Treatment (mon ths) Eeport Last Reser 
(menth=) 
—— РЕНЕ e Ae m _ = E 
Pos 7928 Loca! Local 5 "crse 453 
Pos. к)31 ІФса] None co Imoreved a. 3 
Pos E)32 Local Systemic 15 Imoraved 2 
Pos к)31 Local None eo C iaically well 33 
FE _ aa ске — k E И = _ 
PARENCHYMATOL 5 INVOLVEMENT 
Pos к)31 Spleen None 2 Геза Роз 32 
Pos 25 Local Local 3 Lead Pos. ю? 
Pos. 531 None % None со ™“crreport 12 
None E)32 Local * None ^ C iaieally well ЗЕ 
. . 
ў 8731 None None Геза Pos 31 
Pos E932 Systemic Systemic 23 Grial 47 
PARENCHYMATOUS INVOLVEMZNT AND EI -4E ADENOPATHY 
Pos к)31 Мопе None оо [id None g: 
Pos E33 в None None r Uh mproved 8 
X 530 Local Local 10 Vecrse 22 
Pos. 1532 Systemic None 1 Ira»rcved 25 
é Pos 8934 Systemic Systemic ^5 Ira»rcved 29 
Pos 8335 Systemic None t No report 36 
Y E)3I Local Local ; Dead None 10 
Pos. E)32 Local None 1 Dead Pos. 19 
Pos. Ej29 Local & Local 24 ad None 37 
Spleen | 
Pos. & 34 Systemic Local 5 Vecrs- 24 
PARENCHYMATOUS INVOLVEMENT ANC MED ASCPNAL TUMOR 
» Pos 929 None None 1 id Pos. 9 
Роз. 1930 Local None 10 Ced None ji 
None 1326 Loca! None 1 Lead Pos 25 
Pos. 1931 Госа! Local 29 Геза Pos 53 
Pos.-Y 1929 Local None S Im oreved 13 
Pos. 1934 Systemic Systemic &5 Ci пешу well 17 
None 1932 Systemic Systemic » C iaically well 36 
e 
. . 
Pos 1932 Local Systemic 23 Im эгеуеа " $1 
e PARENCHYMATOUS, HILAR AND MEDIASTINAL INVOLVEMENT 
e 
tPos.-Y 1933 Systemic Systemic 17 [eid None 29 
Pos.-Y 1930 Local Local 25 Геза Роз. 34 
None • 1933 Ѕуѕгетіс Systemic 9 Сл tally well 12 
_ el ci ine 
. PLEURAL INVOLVEMENT WITH OR WITHOUT CTHZi OF THE ABOVE 
: е Е _ — Е 
: Pos. 193% None None co [eid Pos. 4 
- None 1928 None None 1 Ced None 13 
e Pos 1926 Loca: None со Cead Pos. 13 
Pos 1931 Loca: Local š Геза None 14 
Pos. * 0926 Loca. Local 15 Геза Роз. 23 
Pos.-Y 1929 Loca: Local 11 Cead Pos. 35 
= 
rJ ° 
T. à . 
. ГД 
1 e A 
a € 2 
. . 
" ёё 
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* Tarse П (Continued) В 
1 ll ; t m VI VII Chief 
Series Registra- 2 2 nr al Duratioa Previous Physigal 


(months) Treatment Sign 
(on admission) 


Number tion No. Bymptons 


199 167002 37 M G.-Intest. 2 None Gen. aden. 
200 ° 30964 71 M G.-Intest. 7 None Abd. tumor 
201 e 320356 52 Е Malaise 6 * None Gen. aden. 
202 149373 40 F Pain 6 Med. Gen. aden. 
203 297378 58 F Cardio-resp. 24 None Gen. aden. 
204 238638 30 M Adenopathy 36 None Enl. spleen 
205 351494 53 M Cardio-resp. 36 None Abd. tumor 
206 233957 24 Е Adenopathy бо X. & Surg. Enl. spleen 
207 252202 25 F Adenopathy 72 Loc. X Gen. aden. 


SARCOMATOUS HODGKIN'S 


208 221175 65 M Adenopathy e None Axil. tumor 

209 273115 44 M Cardio-resp. 736 None Enl. spleen 

210 240325 e 46 M G.-Intest. 42 Surg. Cutaneous Б 
211 337979 40 M Malaise 3 None Enl. spleen 

212 287977 73 F Night sweats 2 None Enl. spleen 

213 351811 51 M Pain 4 None Edema 

214 220596 35 M Malaise 10 None Edema 





PLaTE 1. Hilar. No. 322162 (Serial 100). Male, azed twelve. Swollen neck for eighteen months, fever, weight I 
loss, anorexia. Generalized adenopathy. Tuberculin test negative. Biopsy: Hodgkin’s disease. No sub- 


. ^ . . 
sequent information. 


Fic. 1. Left hilar adenopathy. : ) 
e Fic. 2. Lateral: Pericarinal glands enlarged: gross size of posterior nodes. 0 
° 
е 
. 3 ^w 
\ . 
e s d 
4 
. е ы 
Eo . 
Y ` 
Ы e. . 




















Vole 36, Me. 2 . Roentgenologic Considerations of yr phoblastoma E 
: ТАВІЕ П (Continua a 
XY. 
X XI XII XIII XIV Tor 
IX Ye: Initial Subsequent Гагапог Condition XY Duracar 
Biepsy Айла Х-гау Х-гау Observatian om Last Auto?sy Diseazc cx 
Ы Treatment Treatment ‘racnths)} port Last Reza 
(топ: ; 
Pos. 1927 Local None 2 4 
None 1933 Sysremic None со = 97 
Pos. 1933 Syscemic Local 6 е © 
None 1926 Nore None 9 Ігаг-оуеӣ э 
Роз. 1932 Systemic Systemic 10 га: -оуеа ЖА, 
Роз. * 1930 Nore None со No —port ® 
Ү 193$ Systemic Systemic | rar-oved 43 
Pos.-1 1930 Local Local 14 ose 74 
»N 1930 Local None oo Cual 7% 
Pos. 1929 None & None oO Dead Nere 4 
Pos. 1931 Nore . Хопе О Dead Nore * 

e Pos.-¥ 1930 Local None 5 Dead ° Моге 4f 
Pos. 1934 Radium None oO Саза! 5 
Pos. 1932 None None 2 Nə -port E 
Pos. 1935 Systemic Systemic 4 ит proved g 
Pos. 1929 None None 1 Worse 1z 





* PLATE п. Vediatyal. No. 274150 (Serial 123). Female aged суету «ne. Weakness for :wo years. frt ea 
weight loss, abdominal pain. Pallor, cervical ademep: tay. 


Fic. 3. Less c: curvilinear contour of supracardize shadow. Баек lly—extension inte thoracic ir = 





v» 


Fic. 4. Latefa : Sharply marginated soft tissue obscuration c^ retresternal space. Improved under «са 
4 rply E F P 


irradation. Death at home two years later. 


166 Carleton B. Peirce, Harold W. 
cad sorting and tabulating devices have 
facilitated comparison of the irformazion 
gleaned from the individual records. 

'The entire series, with some of the in- 
dividual data, is listed in Table 11, in order 
of known duration of disease, those known 
to be dead, and those alive on last report, 
grouped separately. It has been impossible 


Jacox and Roscoe C. Hildreth — aveusr, 0936 
relatives with known lymphoblastoma, less 
than то per cent with known carcinoma or 
sarcoma in the two immediate generations. 
Contact with tuberculosis seemed to ear 
no relationship. Two patients in the series 
developed pulmonary tuberculosis in the 
terminal stages of their disease. 

Over one-half of he series had received 


























Taste III 
= — = — — = ж 
| | | | | 
| Ауегаре Average 
Duration Average Duration | 
Numi | of Symp- | Hodgkin’s Hodgkin's Sarcoma-| Period of Disease 
Roentgenologic Findings Numer toms before Hadgkin’s) Disease рсе tous Observed or Last | Known 
sn Chest | Pes | Adn ission | Disease with f "me " a Hodgkin’s (Miminum) | Report Deaths 
ases (Minimum) Leukemia|? euse 1 Discase (Maximum) (Minimum)| 
(Maxi Cus Leukemia |: 3 | 
Maximum) utis |in Months (Maximum)| 
e | in Months in Months е 
Not examined 16 8 | #3 2 o 1 2 13 2 
2 2-16) (0-10) (4-44) 
(a) Normal lung and mediasti- 74 5 (064 Ч > 9-3 T 18 
num (2-418) (0-105) (3-182) 
ib) Tumor or adenopathy | 
(1) Hilar adenopathy only 22 23 10 2 о 1 10.2 53-7 4 
О | 11-84) | (0-55) (1-92) 

(2) Mediastinal tumor 45 | 9 40 2 1 2 5. 28 15 
1-96) (0-49) (3-98) 

(3) Mediastinal tumor and| 8 17 a 1 © 4 12 32.5 1 
hilar adenopathy 75 6—48) (6-55) (12-60) 

(c) Parenchymal infiltration 

(т) Parenchymal involvement 6 19 4 © 2 | 18 ği | 3 
only | (4-80) | (1-78) (12-102) 

(2) Parenchymal infiltration| 10 15 4 2 о 4 629 21.3 4 
with hilar adenopathy | (4-36) (1—24) (4—36) 

(3) Parenchymal infiltration 
with mediastinal tumor 8 12 У о о 1 14.8 25.5 @ 4 

(4) Parenchymal infiltration 
with hilar and mediastinal] 3 27 го 9 > о Iq 26 2 
tumor . == 3-14) (9-20) (12-34) 

(d) Pleural involvement with or| 22 1g 15 о о 7 4:2 23.8 9 
without other intrathoracic | 2-72) (0-15) (4-78) . 
lesion = —F = 

214 172 12 І >) 62 





























to determine the final outcome of many 
cases because of the character of the pa- 
tient population in our institution. 


CLINICAL CHARACTER 


In general, the age and sex grouping 
conforms to other reported series. Three 
Jewish patients and one negro were ex- 
ceptions in a racial distribution predomi- 
nantly white and American-bern. А few 
individuals were of Southern or Northern 
European origin. There were no Orientals 
and no American Indians or Mexicars. 

Hereditary influence would sezm to have 
ljttle bearing. Less than 5 per cent had close 

е 


no treatment before admission. One-fourth 
had had some previous roentgen irradiation. 

The outstanding initial symptom was 
adenopathy or tumor mass. This occurred, 
however, in but 50 per cent of *the series. 
Malaise, weakness, ease of fatigue, or 
pruritus were the common other initid! 
symptoms, markedly less frequents Loss 
of weight, fever, anorexia, constipation, 
cough, or dyspnea, were associated symp- 
toms in but one-fourth of the group. The 
duration of symptoms priór to admission 
had been predominantly less than twenty 
months (39.5 per cent, 1-9 ntonths; 27.4 


per cent, 10-19 months). А 


e 
‚в 


Vor. 36, N»5. > 


Generalized adenopathy or cervical aden- 
opathy donanated the physical findings. 
Enlargement of spleen, or axillary adenop- 
athy appeared in but one-fourth of the 
cases. Otner adenopathy, abdominal tumor 
other than spleen, edema, or fever ap- 
peared in aporoximately one-eighth of the 
group. Ы 


- Roentgenologic Consideratior 5 c^ Lymphoblastoma 
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tien s with relatively extensive pulrx nar- 
amd mediastinal involvement there сз a 
wide variation in the red cell or wh æ cell 
courts, with little variation, however i5 the 
dife-ental pattern. 

The average (as well as minimum zrc 
maximum) periods of the dura-Em of 
symptoms before admission, anc he vta 





Р.АтЕ ш. H dar спа Mediastinal. No. 336094 (Serial 161). Ferazle aged seventeen. Weakness for four ~ RS, 


weight loss chest pain, fever. 


Fic. 5. Brosdened supracardiac shadow; hilar increase. Calea-es 1. iilar 


sequert irradiation. 


e 16.6. Lateral: Gross pericarinal infiltration; substernal space 


cally well, fourteen months. 


The premiant character of the blood 
was à moderate secondary anemia, oc- 
Gxional increase in platelets, moderate 
leakoc¥tosi:, relative polymorphonuclear- 
cytosis, reducmon in lymphocytes and 
menocytes, wich eosinophils frequently 
increased. Immature cells were rare. In 
ths series no outstanding variation in 
bleod formula cifferentiates the pathologic 
classificatio™ between Hodgkin’s disease 
tnl sarcom:tous Hodgkin's. In those pa- 

* e 


Enlarged tonsils, enlarged sper. 


adenopathy, not affected | y s b- 


net involved. Systemic irradiation: Jm - 


duratcn of disease (from onset of fst 
symptcir to death or last report) are sa ад 


m Tabse ш. 
ROFNTCEN PULMONARY PATHOLOGY 


Figh-een of the patients studied hac ze 
initia. woentzenographic chest examination 
Two of these were examined subsequent, - 
with demonstration of mediastinal tumor 
in one, Lar adenopathy in the other. Pos 
tive bicpsy evidence is available in 7 at 
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52/8/3 
9-10-34 


е 
PLATE 1v. Mediastinal. No. 321813 (Serial 146). Male, aged twenty-five. Progressive swelling of neck for one 
year, weight loss, fatigue. Gross peripheral adenopathy. Biopsy: Hodgkin’s disease. 
Fic. 9. (On admission.) Gross mediastinal tumor occupying half the width of chest. - 
Fic. ga. Lateral: Complete filling of anterior mediastinum by tumor. Systemic irradiation: Clinically, 


* markedly improved twenty-one months later. " 
Vic. то. (Sixteen months after iritial treatment.) Almost no$mal mediastinal contour. ч 
Vic. тоа. Lateral: Re-aeration of substernal space—minimal pretracheal increase ih soft tisstig. a 

e e. 
е 
` 
. е 








265273 





265272 205-32 
$293 
: = E 
° 
PLATE v. 2arexchymatous and Mediastinal. No. 265273 (Serial 1%). Female, aged forty-four. Weaknes: for 
Де two veass, weight loss, dyspnea, nervousness, night swea-s. “crmssion clinical diagnosis: Brcneaezenic 


carcinar a. 


Fic. 11. ?als of right diaphragm, infiltration of night uppe- leb= partial atelectasis of right роѕвгюг bbe. 
Simvl-tes primary bronchogenic carcinoma. Bronches-cpic sppsy: Negative. Lymph pane XICpsy : 
Sarcomateus Hodgkin's disease. 


n 12 subtotal regression of infiltration right upper hilus Е --ietion of lung, resumption of sunctic n of 


t diaphragm. Local irradiation: Clinically impreved f ten months. Death in twenty-nirth month. 


гуннар" arcomatous Hodgkin's disease. 
"е remzinirg 16. One of this group had а 
known szele-al lesion. 

The roemgen findings in this disease 
run the enti-e gamut from the healthy cr 
normal Ling fields to complete consolide- 
fion wf a ling, no tumefaction to gross 
intrathoracic mass. The intrathoracic 
changes pa» be classified into four тајст 
groups: 


Frequency 


» in series 
А of 198 
4. with chest 
4 examinaticn 
(a) Nerm:1 long fields and medi- 
` zstiium ө 37-496 
(b) Intrztaoracic tumor or adenopathy 37.9% 
* (c) Pareachymal infiltration, with or 
я wicbowe b) 13.6% 
, . (d) Pleura involvement, with or with- 
"s АСЕ Ь) с (c) 11.19% 
pP. s О 
е е 
э 
m Я ы 
* 
е 


The &ur her separation into subg-omps, 
distribu eG, as to roentgen signs, ir cach 
patFolegic classification has been «hc wa in 
ТаБ еш. 

ба) /7жзла! Lungs and Меаташичт. 
The ab-ermce of roentgen signs of in-ra- 
theracic abnormality in over one-thirc of 
those erarained is of importance Biopsy 
oroct was available in 61 patients (31 per 
cert) o this group. Four had kEmewn 
skeletal |eions, one a !ymphchblastcma 
cutis of many years’ duration. АЙ yd 
manifes sens or symptoms of the disease 
oeri5herzll, or in the abdomen. 

(E) J2érethoracic Tumor or Adamove hy. 
The e.iierces of tumor or айепөса в in 
the chest ranged from the local ed peri- 
hilar or czrinal lymph node enlargement 
to z-oss muthoracic tumor masses oecupy- 
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ing half the transverse diameter cf the 
thorax. This group of more than another 
third presented biopsy confirmation in 
about the same proportion ($$ cases, or 
73.5 per cent) as the former. 

The early involvement of the hilar or 
mediastinal lymphoid ttssue тау be 


masked completely by the shacow of the 
. 






zic656 
3-27-33 
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Theinfiltration of the mediastinal Lymph- 
oid tissue may present in frontal view no 
distortion of the supracardiac soft tissue. 
As the process continues, the earliest sign 
in the frontal plane is a flattening-out or 
loss of the curvilinear profile of the supra- 
cardiac shadow, commonly bilateral, with 
extension toward the thoracic inlet (Plate 





Puate vi. Parenchymatous, Hilar aud Mediastinel. No. 310638 (Serial 192). Male, aged twenty-one. Cough, * 
fatigue, fever. Tonsils enlarged. Generalized adenopathy. Biopsy: Hodgkin's disease. 
Vic. 14. Disseminated parenchymatous involvement simulating metastatic neoplasm; hilar adenopathy; 
paratracheal tumor. Systemic irradiation: Marked clinical improvement. 
Fic. 15. (Eight months later.) Complete disappearance of all previous lesions. Clinically well on last 


report; playing semi-professional baseball. 


heart and great vessels in frontal projec- 
tion. й 

Such hilar adenopathy, especially in 
children (Plate 1, Figs. 1 and 2) and 
adolescents, has been considered evidence 
of glandular tuberculosis. The possibility 
of this type of lesion in Hodgk n's disease 
must be borne in mind during апу con- 
sideration of differential pulmonary d ag- 
nosis. Frequently patients with Hodgkin's 
disease are subjected to prolonged sana- 
torium care because of this error of omis- 
sion. 


` 
п, Figs. 3 and 4). If, however, this is 
examined in the lateral projection, the 
obliteration of the normally aerated sub- 
sternal space is unmistakable. . 

As the tumefaction progresses, the pul® 
monary fields are displaced laterally with 
some tendency fcr the smooth homogene- • 
ous soft mass to extend along the upper 
bronchovascular trunks. 

The midthorac:c masses cannot be fully 
localized in frontal projection. Frequently 
these will be perihilar and f'eritracheal 


rather than thymic or mediastinal Plate», 
* 


t 


` 


ON 


b. 


) 


` 


е aue 
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ur, Figs. 5 and €). Certain of these will be 
retrocarciac and associated with mild 
anorexia. 

Тре contour and homogeneity of the 
involvement in the frontal plane may 
admit nc di&erentiation of Hodgkin's dis- 
ease from aneurysm, perihilar tuberculosis, 
or prima-y bronchogeaic carcinoma. Lat- 


17a 


PLATE vit. 
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Pareschymatous and Local Skeletal. No. : 


I54 


recede mesialward, continuing te «=upr 
the retrosternal space until late in thei- 
regression. Persistent tumefaction may эе 
entirety dden by the sternal, cardiac and 
vertebral shadows on frontal projec: cr. 
& The group with parenchyme recoke- 
meat, although definitely smaller thar the 
former, offers considerable difeu с r 





312511 бега! 176). Female, aged twenty-eight. Pre г1- 


ously treased for some time for supposed pulmonary tuberquoss and sternal tuberculosis. Stema! mess 
with sinus tracts. Generalized adenopathy, pruritic skin lesiors. 


e Fi6.*16. Qa admission: Parenchymal infiltration left apex. hil- adenopathy, sternal mass, пеар! а=. 
Fic. 15а. Lateral: Detail cf sternal mass. No mediastinal iavolverent. Biopsy of sterna} mass: Rode Eis. 
disease. Systemic irradiation; rapid closure of sinuses; markec -egression of sternal tumor. 
Fics. 17 aad тта. After six months under treatment. C'inicall- well twelve months later. 


al or oblique studies with roentgenoscopic 
control are advisable in the establishment 
«ct a diagnesis. The value of lateral projec- 
ton in the demonstration of these masses 
is such thet rsutinely we so examine any 
patient wao Dresents any clinical signs 
'ymphoblastoma. Further 
Ф аге Ly, жс. 9, 94, 10 and тоа) in the 


uie of treatment, these masses first 








interpretation because of the proteser 
character of change. The peribronchia 
ianlwetiea and the parenchymal !eaoms 
may smuate acute inflammatory ciseesz. 
pulmonzry abscess, tuberculosis, primary 
bronchozeric carcinoma (Plate v, Figs. кї 
and 12), ar metastatic neoplasm (Pat тт, 
Figs. r4 aad 15). Two patients presen-ed 
a spcntaneous palsy of the hemidiap sraem. 
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One-fifth of this group presented paren- 
chymal change only, the remainder with 
more or less hilar and mediastinal tum efzc- 
tion. The character of the parenchymal 
change is at times diffuse as ог an exuca- 
tive nature— in others, sharply localized or 
nodular. The former will suggest a lcbalar 
pneumonia, or tuberculosis, zhe latter 
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for employment of all possible diagnostic 
measures for differentiation. 

A further Ба пе feature is the spon- 
taneous regression of apparent widespread 
infiltration. Such a patient (Plate уш, 
Figs. 18 and 19), near the end of prolonged, 
known Hodgkin's disease, had been con- 
sidered and treatedeas a case of exudative 


PLATE уш. Parenchymatous. No. 27:609 (Seria| 170). Female, aged forty-six. Known Hodgkin's disease for 


six years. Previous roentgen irradiation, Rezent weight loss, fever, pruritus, fatigue, night sweats. 


Fic. 18. Admission: Disseminated small parenchymatous infiltrations, tuberculosis corsidered. Improve- 
ment following transfusion, sudden death in one month. 


Fic. 19. Ante mortem: Complete disappearance of former infiltration. Autopsy: All pulmonary lymph 
nodes and follicles showed sarcomatous Hodgkin’s change. 


definite metastatic neoplasm (Plate vi, 
Figs. 14 and 15). 

Such patients are often treated for sup- 
posed pulmonary tuberculosis, espectally 
in the presence of possible contact, or with 
the development of sternal (Plate уп, 
Figs. 16, 16a, 17 and 17a) or cestal involve- 
ment and sinus tracts. Absence of, cr ques- 
tionable bacteriologic and allergic evidence 
should give rise to the consideration of 
Hodgkin's disease. 

The high number of biopsies (85 per cent 
in this group) is an indication of the need 

. 


` 
pulmonary tuberculosis. After several 
transfusions, and without irradiation, the 
parenchymal infiltration entirèėly disap- 
peared leaving an apparently normal ehest. 


Death occurred within a few days. Micr® · 


scopic examination post mortem revealed 


that all lymph nodes and follicles had, Kk 


undergone sarcomatous Hodgkin’s change. 
There was no evidence of tuberculosis or 
nonspecific inflammatory disease. 

Such infiltrative manifestations have 
been considered suggestive * «Һе sA- 
comatous type. We do not find Mais «dm 
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Hodgsin's cisease of appreciably greater 
frequency ir this group. Certain of these 
patier ts have shown excellent response tc 
irragiatien. 

(d) Frurel involvement may or may not 
be accompanied by other intrathoracic 
manifestation of the disease. Pleural ab- 
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Anctker patient, originally showing per- 
enckFy nil involvement, pleural effusion, 
and тей astinal tumor, responded well те 
irraciztxm Subsequently gross Hodgkin’s 
tume2faction was observed in the pleura, 
without -ecurrence of the previous lesion 
(Plate x, Fags. 24 and 25). 





PLATE їх. Plezral. No. 297378 (Serial 203). Female aged fi ty-*sht. Cough for two years, weight less 
dyspnea. fever, feeling of weight in abdomen. Generalized adeaopathy, enlarged liver. 


Fics. 23 and 234. Right pleural effusion. No pulmonary lesion 
г  Gastccintestinal roentgen studies revealed ext-a-zlimertzry mass in midabdomen. Pyelo=aphic op 
e  pêzrarce no-mal. Chylous fluid on thoracentesis, rct stamisg w th Sudan 11. Surgical removal of cinco 
of etmal mesenteric lymph nodes: Hodgkin's disease. Syscemmic irradiation: Clinically well ten menths 


later. 


normeli-- aleae has been more common in 


\eAissociatien with abdominal Hodgkin's dis- 


ease. Ths may or may not regress with 
eirradiat.cn. 

In 2 » ovr patients a fluid, chylous in 
appearance but not staining with Sudan 
IH, was aspirated (Plate 1x, Figs. 23 and 

7). 
Bizarge f ;-ortion of the diaphragm by 
subp)fer3c tumor may appear. 






to 


Plecrel reaction of obscure orgin sug- 
gestmg either effusion or tumefacton, 
with or without other intrathoraex lesion, 
must suggest to the roentgenolegist the 
possib 1-7 of lymphoblastomateus change. 

Pc sitive microscopic diagnosis was ava l- 
able ir 4 186 per cent) of this group. 

GENERAL COMMENT 

Altkouzt an abdominal mass was pres- 

ert in seve-al, and symptoms reierabk zo 
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the gastrointestinal tract presented in 
more than one-third of the entire series, 
no evidence of gastric wall lesion was found 
in the 21 patients to whom a barium meal 
was given. In the autopsied cases no record 
is made of a gross gastric lesion. Involve- 
ment of the mesenteric ang retroperitoneal 
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intrathoracic abnormality would indicate. 
There is no uniformly pathognomonic 
roentgenographic sign of the Hodgkin's 
type of lymphoblastoma within the therax. 
Virtually all common changes may be en- 
countered. 
Consideration ef the Hodgkin’s type of 





Piare x. Pleural and Mediastinal. No. 


123227 (Serial 121). 


Male, aged twenty-nine. Enlarged glands in 


neck two months. Weight loss, fever, nausez, and vomiting. Generalized adenopathy. 


Fic. 
Fic. 


А 2 Е "ЭЖ Hi ; А " > ae е 
24. Mediastinal tumor; left pleural effusion. Temporary improvement with multiple ocal irradiation. 
25. Twenty months later, return of symptoms, regression of mediastinal tumor; resclution of pleural 


effusion; new nodular pleural invc vemen-. Death in a few months; no autopsy. 


nodes was common in the necropsy ma- 
terial. 

Eleven patients had skeletal lesions dis- 
covered prior to necropsy. 


SUMMARY 

In this series of 214 cases, the clinical 
symptoms or signs and the changes in 
character of the blood often snggest -his 
disease. They are not indicative of the 
extent of the intrathoracic involvement. 
Commonly, roentgenographic evidence 
of intrathoracic tumor, adenopathy, or 
parenchymal infiltration is far greater 


than the clinical signs or symptoms of 
. 


lymphoblastoma cannot be eliminated in 
manv instances from the differential Дар 
nosis of pulmonary disease. 

Roentgenologic appearance offers no 
criteria for prognosis as to the dtration of 
the disease. s 


More than one-third of the patients 1104 


this series had a roentgenologically normal 
chest. 

In the remairing cases the roentgen 
examination of the chest offered the best 
opportunity, short of pathologic study, for | 
the diagnosis of the disease ard it its exten i 


* For discussion see paze 179. 
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. ROENTGENOLOGIC CONS! LERATIONS 


OF LYMPHOBLASTOMA 


Il. ROENTGEN THERAPY 


OF HODGEIN’S DISEASE* 


By HAROLD W. JACOX, B.S., M.D., CARLETON В. 2EIRCE, A.B., M.S., M.P., 
and ROSCOE C. HILDRETH, N.D. . 


ANN ARBOR, MICHICAS 


N AN attempt to evaluate irradiation 

methods in the treatment of Hodgkin’s 
disease, сле e perience of this department 
during t past decade has been surveyed. 

The czses reported in the preceding 
paper (Farce et al.) may beSeparated into 
four groups, almost equal in number, on 
the basis of method of treatment: 

Group 1: Fifty-eight patients received 
repeatec local irradiation. 

Group 11: Fifty were irradiated over the 
entire lymphatic system. 

Group т: Fifgy-three had only one or 
two locz! treatments. 

Group 1v: Fifty-four received no treat- 
ment in his Fospital. 


The major number of patients in Group 
I were seen during the first half of the 
decade, Me cases in Group 11 chiefly during 
the seccr.d half. Groups ш and ту are dis- 
tributec throughout the entire period, less 
of Grou» ir in the last five years. The 
majority of these patients had had symp- 
toms fcr an average of one and one-half 
years. 

Approximately an equal percentage of 
each group had received irradiation before 


agimissica. 


TECHNIQUE 


In G-sup т, local irradiation was applied 
repeatecly то the areas manifestly involved 
with 'eitaer medium or short wave length 

oentger гатз. A dosage of 100-400 roent- 
gens p2- portal, at intervals of approxi- 
mately one month, in many cases was 
adminis егей during a period of a year or 
more. Only twaor three areas were treatec 
i e course. The deep-seated glands, ex- 
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cept the meciastinal, were rarely irradzuec.. 

The literzture indicates that the major- 
ity of rce-tgen therapists use this methed.* 

In G-oup il, general systemic irradiz ten, 
including all lymph-gland-bearing zreas. 
was empeyed, with medium wave lemeth 
to the peripheral gJandular structures anc 
short wave length roentgen rays te the 
deeper glands of the chest, abdomen, anc 
pelvis. In children, medium wave lemsth 
was usec raroughout. The dosage var ec 
from 25c- 520 roentgens per field, de»cad. 
ing upon He patient's age, his clinica. cen- 
cina, anc blood findings. Twelre tc 
fifteen pe-tals, usually one or two per day 
constituted each course. A second s mda: 
course was usually given after four or 5 > 
weeks, ualess the patient showed an excp- 
tionally zoed response. This is the medcc 
favored cy Desjardins! and Gilbert. Fur- 
ther sradzation was administered en - 
whem there were signs of activity ef th- 
process, amd then confined to the eriden- 
active areas. In a few instances, as man~ 
as three or more such courses of irracistioa 
уеге zdministered. 

When a local region of increased irer- 
sity c^ disease presented, the dosage cve 
such n area was customarily їпсте=5>1 
without other change in the technique ст 
general poutine. When the extent of the 
invclvemeat and the generally poer ecr- 
dition o” tke patient precluded the езжрест: - 
tion of other than a temporarily palliative 
effect, э сї a result was sought by mears 
of a redoced dosage over all areas. 

The radiation in Group ri at this 19s- 
pital was obviously incomplete. These 
pateat: were too ill for the usual rez nea, 
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wished to be treated at home, or did not 
continue the projected regimen for various 
reasons. 

The patients in Group iv are considered 
only as controls, since they received no 
irradiation in this department. 


° 
. CLINICAL RESULTS 

A comparison of the initial clinica. re- 
sponse, within four to eight weeks -fter 
treatment was begun, is shown in Table т. 
Recession of tumor or adenopathv occurred 
in about the same percentage in Groups 1 
and п. With systemic irradiatien, twice as 
many patients lost their presenting sy mp- 
toms as did those м repeated local 
irradiation. À sense of well-being was more 
frequent in the generally irradiated group. 
Subsidence of fever and gain in weight were 
also more common. Certain patients, whose 
condition became refractory to repeated 
local treatment, showed definite improve- 
ment when given general irradiation. 











Taste 1 
INITIAL CLINICAL RESPONSE 
(4-8 weeks) 
Group I Group п 
Repeated | General 
Local | Systemic 
Irradiation | Irradiz лөп 
66% Recession of tumor 63% 
15% — Loss of presenting symptom 30% 
995 Feeling of well-being 14% 
6% Loss of fever 2097. 
79% Gain in weight 16% 





At the end of three ers hs “аа! 
advantage of the systemic method was 
even more apparent. When last seen, 27 
per cent of Group 11, but only 7 per cent 
of Group 1 were considered clinically well. 
Forty-one per cent of Group п were clini- 
cally improved, as compared with 28 per 
cent of Group 1. 

Radiation sickness was no more preva- 
lent, nor blood changes more marked with 
general irradiation, than after repeated 
local treatment. 

With repeated local irradiation, the 
adenopathy usually showed regressicn. 
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However, upon return visits, few patients 
had a sense of well-being «nd new areas 
often showed involvement. 

No conclusions can be drawn from the 
clinical response in Group її because of 
the great variability in dosage, the interval 
at which treatec and the short period of 
observation. ° 

The clinical course of the patients in 
Group 1v was generally downhill. 

Patients with increased temperature, 
toxic skin manifestations, generalized pru- 
ritus, pain and intermittent swelling of the 
lower extremigies, customarily refractory 
to the method cf treatment in Group 1, 
were usually relieved by the systemic irra? 
diation. 

Several patients have lived comfortably 
for as long as ten years or more, even 
though localized evidence of the disease 
remained apparent. The exceptional case, 
which does well with littl@or ло treatment, 
will appear in any similar number of pa- 
tients. 

Irradiation, even in small amounts, 
seemed uniformly beneficial rather than 
deleterious. 


DURATION OF DISEASE 
(KNOWN DEATHS, 


An analysis of the known deaths which 
have occurred in this series is shown in, 
Table u. The smaller number of cases in 
Group 11, who had systemic irradiation, is 
logical, since this type of treatment has 
been employed only during the last five 
years. The figures represent the arithmets 
mean duration cf disease expressed itt 
months. It is interesting to note that when 
the various groups are comparetl, there is 
a close similarity in duration of symptoms 
prior to admission. The exclusion of thew 
exceptional cases does not materially dis- 
turb the relative proportion of the averages, 
in each group. 

The period of our observation of the 
patients in Groups 1 and mn is virtually 
identical. 

Of those cases in which kn 
death provides an absolute gauge 





duration of d:sease, irradiation before first 
admissioa to this clinic has not materially 
affected zrovp averages. 

Реглгрѕ the tctal duration of disease, as 
positivel- de-ermined by death and by 
survival under observations, is not the 
most des rable criterion by which to judge 
efficacy cf raciation therapy. 
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figures. Further, these patients were «e 
ported c imcally well on last contact. 


DISCUSSION 


It is, as vet, too soon to hope thar any 
one of these methods has effected perna- 
nent cure. Dur*experience, however, idi- 
cates that systemic irradiation wrl абок 


Tase П 


KNOWN DEATHS 


(Averages ir Months) 




















* Duratior ef | | 
No. of = Symptoms Penc of Total (Nimim ura- 
Cases Type Prior to Obsereition | duration | Мах mer | 
hnic | of Disease | 
24 Group 1 16 2 38 | 9-126 
(Repeated local irradiation) 
E Group 11 7 з; 41 8- = 
(Systemic irradiation) 
L4. e Group ш i8 3 22 5- ca 
(Occasional local irradiation) 
ES : 16 Group 1v 12 1g | 4- ŝi 
(Untreated) 








However, the average total duration of 


the disea-e in all treated cases (Groups 1, 
п and ти is twice that of the group which 
received ro irradiation at any time (Group 
tv). Such factual evidence can scarcely be 
egnored. 

Upoa the bzsis of the period of survival, 
as determined by death, there appears to 
be litte -hoice between method one and 
method two. It must be admitted that the 
systemic irradiation has not materially 
'engthene the duration of life after onset 
of symptoms, as compared with the re- 
»eated lo*al irradiation. 

Mary oatients treated by the second 

“Ne nethod during the last five years are still 

ivingearc under observation. It is legiti- 
e nate, -he-efore, to gauge probable extent 

of life amonz these individuals, even 
-hough -be disease has not yet been ter- 
nipated »y d2ath. Judged on this basis, 
-ce 25 nam individuals in Group п as 


4 





greater comfort throughout the rema>-ng 
period of the patient’s life. 

Amalysis of initial symptoms ha: shown 
that ceuzh, dyspnea, icterus and edama 
are uncommon in the presence of roent- 
zenegraphiz evidence of pulmonary r 11- 
tration, mediastinal or retroperitomeal -u- 
mors. Frecaently, on first exam naton, 
the paten: has symptoms, as well as 
adenopathy With this in minc, cek of 
treatment —ntil there is manifest ів ље55 
is nct warranted. Immediate treatment 
should be ziven if the mest satisfactory 
palliation is to be expected. 

In oar cencept of Hodgkin’s disease as 
a mecp asm involving the entire Ima o- 
poietic system, irradiation of all ly mph-id 
areas is adewable. 


CONCLUSIONS 


Fron а survey of the clinical гезийг= of 
zradiamer in 161 cases of Hodgkis's c s- 
ease within the past decade, we may c-n- 


clude taat: 


168 Harold W. Jacox, Carleron B. Peirce and Roscoe C. Hildreth асот, 146 


a. No unfavorable biologie changes 
were observed following irradiation by any 
of the methods employed. 

2. Roentgen therapy in any degree has 
induced definite extension of life, as cəm- 
pared with the untreated patients. 

3. Systemic irradiation Маз been no more 
effectuat than repeated local irradiation in 
prolongation of the total duration cf the 
disease in those cases now known to have 
died. 

4. Future figures, more fzvorabe to 
systemic irradiation, derived from that 
group of patients still under observation, 
and who have already exceeded the life 
span as determined frorf the known dead, 
may be expected. 


5. Systemic irradiation of all lymphoid 
areas is the method of choice, in the light 
of symptomatic response.* 


* For discussion see page 179. 
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UNUSUAL COMPLICATIONS OF УМРНОВІАЅТОМА * 
AND THEIR RADIATION TR2ATMENT* 


e By ARTHUR U. DESJARDINS, M.D., 


Section ox Teerapeutic Radiology, 


HAROLD C. HABEIN, M.D., and CHARLz* И. WATKINS, M.D., 
Division of Medicine 


THE MAYO CLINIC, ROCHESTER, MINNES TA e 


ODGKIN'S disease ог lymphosar- 
coma especially when the disease 
primarily isvokes the abdominal nodes, is 
птисһ more common than is generally real- 
ized. A great mary cases are constantly 
being overoeked or mistaken for other 
disturbances with which hy perplasia or 
inflammation cf lymphatic structures may 
be associated. By their tendency to invade 
d-fferent groups of lymph nodes in different 
parts of the body or to infiltrate any struc- 
ture in which lymphoid tissue is normally 
present, or even structures in which lym- 
proid tissu? nermally does not occur, these 
varieties cf lymphoblastoma may simulate 
almost any disease. Many physicians have 
the impression that the manifestations of 
lymphobla-toma, especially the enlarge- 
ment of lymph nodes, always begin in the 
cervical ncdes and thence extend to the 
mediastina, retroperitoneal, and other 
nodes. Thi: is true for the majority of cases, 
but in ап mportant minority the disease 
first affects the abdominal, mediastinal, or 
inguinal nedes ard later spreads to other 
nodes. Enlargement of retroperitoneal 
nodes as the m tial lesion of the disease is 
fairly common. 


» ETIOLOGY 


e 
‘Rapidly accumulating evidence indicates 
tiat in close association with, or as a 
possible etfelogic factor in Hodgkin's 
disease and lymphosarcoma is chronic in- 
“e¢tion of am kind; pyogenic in most 
cases, rwberculous in a small percentage of 
cases, syphilitic in an occasional case. 
In other words, it is possible that any 
-variety of chronic infection may give rise 
to ly Lec ed in pesons predisposed 






tence suggesting that chronic 
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infection is ‘һе immediate cause*of Fm 
phoblastoma 15 to be found in the ciraam 
stznce that, when the history of the pa- 
tient's ilmes is carefully recorded and 
wt en his mecical antecedents are subjected 
to asvsterar c inquiry, the group or greurs 
or ly mol. nedes that first enlarged usual у 
are anatomically related to a regm 1 
wtich chron 2 infection has been presemt 
for months er years. Since long standing 
irfection cf eth, tonsils, or sinuses в «o 
commcn. ths probably explains why. їп 
the majerg y of cases, the disease starts ia 
the ce-vical nodes. On the other hand, 
chronic inrection of teeth, tonsils, or = 
nuses, -krene cholecystitis, chronic appen 
dicitis, cirom inflammation of the urinary 
tract or of the genital organs, may possibly 
explain why in a considerable propor-iea 
оѓ cases, |- mrhoblastoma originates in the 
axlomira nodes, whence it extends to the 
mediastma!, inguinal, cervical, and c-her 
ncdes. 
COMPLICATIONS 


Dunng тг extended course of the di- 
sease 2 great variety of complications may 
develop. LE: е precisely because of the owo- 
tean cacracter of these complications tt 
Ir mphoblastcoma may simulate many other 
conditions eid thus may tend to make 
diagrcsis dificult. Among thése complica- 
tons пау Ëe mentioned fever; pruntus; 
discrete ос ciffuse infiltration of the sam, 
which nay te associated with pruritus or 
which may occur independently; infit- 
ten o. the orbital (periocular) tissues ог 
of the ereide, with or without impairment 
of vis ол; етоѕіоп and sometimes accual 
necross o. the sternum by enlarging Гуж 
nodes in the mediastinum; injury tc the 
recurrent aryngeal nerve by pressure from 
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adjacent, hyperplastic nodes or by zctual, 
lymphoblastomatous infiltration of the 
nerve; pleural effusion from obsrraction 
of the great vessels in the mediastinum; 
ascites from vascular obstruction by en- 
larged nodes in the mesentery or in the 
retroperitoneal spaces; edema of the lower 
extremities by vascular obstruction in the 
iliac or inguinal regions; infiltration of the 
testis; involvement of bone by direct ero- 
sion or by invasion of the marrow; infiltra- 
tion of the spinal canal and secondary 
lesions of the spinal cord; infiltration of 
the brain, and secondary infection asso- 
ciated with lymphoblastoma. This enumer- 
ation is based on cases actually observed. 
Some of these complications have been 
seen in many cases, while others have been 
known to occur only in a few instances. 
This incomplete list may serve to give an 
idea of the varied character of the compli- 
cations that may be encountered п lym- 
phoblastoma. 

When we undertook to write on this 
subject the intention was to consider from 
the clinical and therapeutic standpoints all 
the complications mentioned, but it soon 
became apparent that such a task was alto- 
gether too ambitious for a single paper. 
Therefore, we have found ourselves obliged 
to limit the scope of this paper to a few 
complications which seem especially inter- 
esting. 

Fever and Pruritus. Fever and pruritus, 
with or without toxic or infiltrative lesions 
of the skin, indicate lymphob/astomatous 
invasion (Hodgkin's disease or lymphosar- 
coma) of the abdominal (retroperiteneal) 
nodes. Why this should be se remaias an 
unsolved problem, but that it usually is so 
is proved by the fact that both the fever 
and itching, and the cutaneous lesicns also 
evhen these are present, usually diminish 
rapidly after thorough irradiation cf the 
abdomen, whereas such a favorable effect 
is not observed after irradiation of other 
regions. Enlarged retroperitoneal nodes 
may or may not be readily palpated. This 
depends on the degree of enlargement of 

ethe nodes, on the muscular development 
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and tone of the abdominal wall; on the 
ability of the patient to relax, and on the 
skill of the examiner. When individual 
nodes cannot be felt in the epigastricregion 
and on each side of the spinal column, a 
sensation of undue resistance and tender- 
ness on deep pressure is commonly obtained. 
This finding is ugually bilateral, but the 
lymphadenopathy may be more pro- 
nounced on one side than on the other. 
Sometimes, in fact, enlarged nodes on the 
left side may form a mass that may deceive 
one into assuming that he is palpating an 
enlarged sple€n instead of а mass of hy per- 
plastic lymph nodes; or, if -he mass is sity- 
ated high on the right side, it may erro- 
neously be thought to represent the liver. 
Sometimes, also, the anterior, inferior bor- 
der of the liver may be abncrmallv low, and 
it may be assumed that the liver has be- 
come infiltrated by the lymphoblastoma- 
tous process. Hepatic infiltration or metas- 
tasis does occur in some cases, usually late , 
in the course of the disease; in the majority" 
of cases, however, the liver is probably not 
affected but is pushed forward and down- 
ward by enlarged retroperitoneal nodes 
crowding the posterior part of the organ 
upward and forward. Evidence to support 
this view is to be found in the fact that, as 
the retroperitoneal nodes retrogress after 
thorough irradiation, the lver rapidly ®- 
sumes its normal position. 

The foregoing physical indications of 
lymphoblastomatous hyperplasia of the 
retro-abdomina’ nodes are often associated 
with more or less telltale symptoms, sttch 
as an increasing sensation of fullness in the 
epigastrium after even a moderate meal, an 
increasing tendency for gas to accumulate 
in the bowel, with belching or abnormal 
flatulence or both, and increasing constipa” 
tion and vomiting. The presence of any or 
all of these symptoms, even when enlarged 
abdominal nodes cannot be palpated, 
might suggest enlargemewt of these retro-" 4 
abdominal nodes. By themselves, ho 
they are not conclusive. The most si 
cant feature is the gradual incre 


symptoms. 
e 
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Casei. The patient, a man, aged sixty-three, 
who regs ered at The Clinic on April 11, 1935, 
had for rears suffered from headache, so-called 
attacks © "b: ousness,” indigestion, and con- 
stipatior, and trom frequent periods of exhaus- 
tion eve- since his marriage. This indigestion 
always had come on soon after eating, had been 
ассотрате vy gaseous distention, had been 
made worse Еу food and had never been re- 
lieved by sods. It had also been accompanied 
by a buraing sensation around the stomach 
and by a sour азге. He had spent much time at 
various health resorts. Three times in his life, 
once whea a young man, once in 1918, and 
once in I эз! 1, ke had had three @ttacks of rather 
severe pem in the lower part of the abdomen, 
And for ths he had been given morphine, wih 
relief. In 1931 ais appendix and gallbladder had 
been removed: -his had been followed by relief 
from constipation and by improvement in 
digestion. Ear y in 1932, his health again had 
slumped end a corneal ulcer had developed; 
zreatmenz with typhoid vaccine had been suc- 
cessful. In 1925, the strain of business condi- 
ions agair hac -aused his health to deteriorate. 
їп the sp-mig cf 1934, he had noticed a gradual 
thickeninz. fret of the lower lid and later of 
“he upper 14, of both eyes. This had been ac- 
eompaniea by »hotophobia. For many years 
ae had been troubled by a disease of the skin, 
character 2d at first by macular and later by 
papular lesons, but recently this had been ac- 
companiei by marked itching and had been 
called urt.caria. In January, 1935, chills, fever, 
end night -weats, accompanied by nausea and 
romiting, aad developed. A second, similar 
“attack” had eccurred in February, 1935. 

Physical exzmination disclosed thickened 
eyelids wita impairment of vision, apparently 
Pom eon'unctwal edema, slight ehlarpement 
cf the cervical axillary, aud inguinal lymph 
rodes on both sides, and increased resistance 
and a douziy s-asation on palpating the upper 
part ef -be abdomen, suggesting enlarged 


ЗМ. rtroperitoneal codes. Careful palpation of the 


relaxed,abcomer enabled one to feel definitely 
olarged redes in the epigastric and umbilical 
regions as well аз along each side of the spinal 
column. № —ros-opic examination, by Broders, 
of a lymph noce removed from the left axilla 
revgaled ly rnphesarcoma. Even without biopsy, 
ever, сле general lymphadenopathy pointed 
astma, and the long-continued 
d r-urrus were almost certain indica- 
e 
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tions « f lymphoblastomatous invasion cf the 
abdemina’ retroperitoneal) nodes. 

Or april 20 and 21, 1935, the perioculae im- 
ültracien was treated with radium; 6,27c me 
ir. о: гаа пт irradiation was ziven to bath syes 
п the form ef a surface pack. Between Apri 2- 
and May 2, 193% both sides of the neck ame 
the entire abdomen were exposed to rcer -zer 
rays generated at 135 kv. (peal), fltcrec 
throigh 4 mm. of aluminum (neck ard an- 
terior su-'ace of abdomen) and 6 mm o> 
alum mim (posterior aspect cf abdomen), =t = 
focal-skin distance of 40 cm. each of the tarc 
сегуієа and four anterior abdominal fiic: re 
cervirg 5 ma. for eighteen minutes (::3 - ir 
cir) end each of the four posterior abdomina! 
felds receiving 5 mae for twenty-eight m n ates 
(560 г 12 arr). 

The patient's condition improved rapi Йу. 
By the time the combined course of trez-r ert 
vas completed, the infiltration of the eydics 
and edema af the conjunctiva had diminited 
to such an extent that he could read a news- 
Paper Sinee then the eyes Have returmec tc 
normzl, the fever and itching have subsi -d, 
and tie general health of the patient has mm- 
prove | greatly. 

Im this case the disease had proba Ҹу 
been resent much longer tian the рас -nt 
or his atcending physicians realized. Tae 
catanecus manifestations гот whieh лг 
had sutered for many years are stronaly 
suggest ve, if not absolutely conclusive, эп 
this pomt. In fact, the tendency to reer- 
ring pe-lods of ill health may have been 
directly related. Moreover, the disease Кайа 
p^cbabh begun in the abdominal roces, 
anc ch-onie appendicitis сг cholecyst as 
may ve | have been the immediate etiolozic 
factor. f mere information were avai adle 
about the condition of the appendix ard 
gallbladder at the time these organs were 
removed, the relationship might be mæ-e 
definite. 

In wracsating the abdomen it is a co p- 
mon practice to expose this part o^ Фе 
trunk tarough one anterior and one pes- 
terior fizld. But when, as ia lymphobks- 
toma end certain other neoplastic processes 
it is esseatial to include all the lymph noces 
from tne diaphragm down tc and ineludi œ 
the groin, this can be accomplished тиса 


192 mat 
more effectively by dividing toe anterior 
aspect of the abdomen (from xiphoic car- 
tilage to groin) into four fields, with the 
navel as a center, and by dividing the pos- 
terior aspect into four additional and cor- 
responding fields. The several beams of 
rays should then be made t» converge 
toward the median line, where nost of the 
nodes are situated. Thus, not caly are the 
abdomen and its contents more unifermly 
irradiated, but the effect of many converg- 
ing beams of rays on the lymphoblastomat- 
ous process and its clinical manifestations 
is much greater than when omly ore an- 
terior and one posterior | field are exposed. 

Infiltration of Periceular Tissues. In- 
stead of infiltrating the eyelids, as in this 
case, lymphoblastoma ѕотетитеѕ infil- 
trates the periocular tissues withia the 
orbit. This may cause the eveball t» pro- 
trude and vision may be more or less im- 
paired. In such cases palpation around the 
eyeball usually elicits the sensation of 
nodular masses. Irradiation o the entire 
orbit and its contents, without any attempt 
to protect the eyeball, is followed by rapid 
improvement, and normal ccaditioas are 
usually restored within two or -hree weeks. 
Of course, the quantitative cose to each 
orbital field should not exceed 80 per cent 
of the tolerance limit of the skin of the eye- 
lids and of the conjunctiva. A dose larger 
than this might cause conjunztivit's and, 
especially in children, might lead to de- 
generation of the crystalline leas (cataract) 
which might not become apoaren- until 
two or three years later. 


Case п. Prigr to July, 1934, the health of 


this patient, a woman, aged fifty-six, who regis- 
tered at The Clinic on February 15, 1932, had 
always been good. She had thea become dis- 
tressed by abdominal discomfort whch she 
described as stomach ache." Thz was situated 
in the lower part of the abdomen and was not 
associated with chills, fever, nausez, vomiting, 
or diarrhea until the middle of “eptember. At 
that time a roentgenologic exanznation of the 
gastrointestinal tract had been said te reveal 
that the walls of the ascending colon were ab- 
normally thick. Medication had been pre- 
scribed, and dietary changes invalving а restric- 
tion of certain meats and sugar had been ad- 
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vised. Her condition had improved им De- 
cember, when the abdominal distress had re- 
turned and her weight had gradvally decreased. 
The abdominal distress was of the naturg of a 
dull, gnawing ache, mainly in the right lower 
quadrant. Her general conditicn had deterio- 
rated, her strength had diminished, and she 
had begun to vomit, The pain and vomiting 
were not related to meals, but a cup of milk or 
tablets of milk of magnesia gave partial relief. 
The vomited material never contained blood 
but at times it was brown and resembled coffee 
grounds. Constipation was an cld affair. Jaun- 
dice had never been noticed. She had lost about 
3o pounds (13.6 kz.) in three months. On ac- 
count of what had been called lumbago, all her 
teeth had been extracted several years previ- 
ously. Another roentgenologic examination, ten 
days before her arrival at The Clinic, was said 
to have shown a mass in the stomach. 

On physical examination at The Clinic, pal- 
pation of the abdomen elicited the indefinite 
sensation of a mass in the epigastric region, 
with tenderness; the mass dic not move ap- 
preciably with respiration. Examination of the 
lungs, heart, pelvis, rectum, and extremities 
gave negative results. A roentgenologic exami- 
nation of the stomach on February 18 revealed 
an extensive filling defect in the prepyloric and 
pyloric portions of the stomach (Fig. 1). 

On February 22, 1935, an exploratory lapa- 
rotomy was performed. On the posterior wall 
of the stomach, and extending posteriorly, 
where it had perforated against the pancreas, 
the surgeon found a lesion which appeared to 
be a carcinoma. The lymph nodes in the gastro- 
colic and gastrohepatic portions of the omen- 
tum were greatly enlarged. Ore of these nodes 
was removed and microscopic examination 
showed lymphosarcoma, grade 4. No further 
surgical procedures were attempted but, be- 
tween March 4 and 14, a course of roentgen 
treatment was directed to the entite abdomen 
through four anterior and four posteriorefields, 


and the neck also was irradiated because nodés 62 


in the left submaxillary triangle, which had not 
been felt before, were rapidly enlarging. The, 
patient's condition soon began to improve, the 
abdominal pain and vomiting disappeared, and 
her weight and strength incfeased rapidly. A 

сона poenteetiluge examination, on Apri 


of the stomach (Fig. 2, Between : 
27 the patient received a second course ¢ 


gen ireadiation similar to the first. 
. 
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The -p:tiest's condition continued to im- 
prove for about two weeks, when pain around 
the stom:ch and E the lower part of the ab- 
domen reappeared. Abdominal palpation en- 
abled one to feel numerous enlarged nodes; the 
axillary rodes also were involved. A roent- 
genologic examination on June 3 (Fig. 3) re- 
vealed an infi-rating lesion of the upper half 
of the posterio- wall of fhe stomach and what 
appearec as arcas of ulceration. Another course 
of roentge irradiation, similar to the two previ- 
ous courses, wes given between June 4 and то. 
Although -he patient's weight increased slightly 
and the .bdeminal pain diminished for two 
weeks, he cor dition soon began to deteriorate 





Ки; т. Case ш. Roentgenogram of the stom ach ai! 
22, 165$. Large filling defect in the prep-leo anc 
pvlore portions of the stomach. Some * tie 
barum passes through the region, however, anc 
the pati2it s symptoms have improwsd coe ler- 
ablv. 


process máy continue for many vzrs, 
especi: 17 when the patient receives thor- 
ough and systematic treatment. Y ore 
over. the more acute the disease, th= ks 
effectim2 s radiotherapy. 

Abdar rial Lymphoblastoma Simne” rg 





ә 

Fic. 1. Сазе 1. Roentgenogram of the stomach 
February 18, | 35. Large filling defect in the pre- 
pyloric aad p= oric portions of the organ. 


once more А fourth course of treatment to the 
abdominal, axi ary, and cervical nodes was not 
followed ky more than slight, transient im- | 
provement. Snce then, her condition has 
slowly bee g-owing worse, and death seems 
only a question of a short time. 


° From the history and clinical circum- 
stance$ it seems ikely either that the dis- 
азе had beer present much longer than 
e the patient realized or that it has been 
more acute thgn in the average case. In 
casgs in qom Pup disease 15 relatively 





Fic. 3. Case п Roentgenogram of the storach Jare 


| Г, a | o. [937 showing marked diminution in гае: rc 
1s more chronic. In the latter cases, aling seect The condition of the patiest x5 me 
well knewn, the lymphoblastoneatous prove. a great deal. 
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Fic. 4. Case ш. Roentgenogram cf the thorax 
February 23, 1931. Moderate widening of medi- 
astinal shadow with apparent enlargement cf same 


of the lymph nodes in the hilus of zhe lung, es- 
pecially on the right side. 


Ulcer. Occasionally, lymphoblastoma may 
be confined to the abdomen for some time, 
and the symptoms may strongly suggest 
gastric or duodenal ulcer. Such cases often 
are subjected to laparotomy on the clinical 
assumption of ulcer, and only when the 
pathologist examines sections of tissue re- 
moved from the affected stomach or duo- 
denum, or from nearby nodes, 1з the lym- 
ee character of the lesion 
revealed. Some time later, other nodes in 
the пзе обв, neck, axilla, ог groin may 
enlarge and thus furnish addi-ional evi- 
dence. If space were available, several 
cases of this kind might be recorded. 

Ке ASE 111. For years this patient, a man, aged 
-Wenty-three, who registered at The Clinic on 
February 23, 1931, had had frequent respira- 
tory infections, with cough. About eight 
months prior to his registration in The Clinic 
he had noticed enlarged lymph noces on the 
right side of the neck and a physician had told 
him that these were tuberculous. About three 
weeks before, another physician had removed a 
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node from the right supraclavicular region and 
had submitted it to a pathologist, who had 
interpreted the sections as representing Hodg- 
kin's disease. À rcentgenogram of the thorax 
also had been made, and the patient said he 
had been told that the enlargement of the 
cervical nodes was caused by a tumor in the 
thorax. He then had received two roentgen 
treatments to the thorax but none to the neck. 
According to him, this had been followed by 
prompt and substantial reduction in size of the 
enlarged nodes. At no time had he lost any 
weight, but slight exertion had caused him to 
become unduly fatigued. He still complained of 
nasopharyngeal, dmcharge and a paroxysmal 
cough, without hemoptysis. The gastrointes- 
tinal tract functioned normally ` 

On examination. moderately enlarged nodes 
were found in the right submaxillary and right 
supraclavicular regions, as wel. as on the left 
side of the neck, in both axillae, and both 
groins. The mucous membrane of the nose and 
nasopharynx presented evidence of chronic 
inflammation and was cov@red with purulent 
discharge. A roertgenogram of the thorax, 
taken February 23, 1931, showed moderate 
widening of the mediastinal sFadow (Fig. 4). 
The patient was quite certain taat the cervical 
nodes were much smaller than they had been 
before the thorax had been irradiated. The 
condition was clearly one of lymphoblastoma. 

Between February 23 and March 3, roent- 
gen irradiation was directed to both sides of 
the neck, to both axillae and groins, as well 
as to the mediastinum (two arterior and twe 
posterior fields), amd to the lower thoracic and 
lumbar regions from behind. The technical con- 
ditions of irradiation were much as in the 
previous case. When the patient returned, on 
April 13, 1931, the previously palpable nodgs 
had disappeared, the cough and dyspnea hag 
greatly diminishec, and his general condition 
was excellent. He was still weak, but his 
strength had gradually increased. * Occasional 
pain around one hip pointed -o enlarged ret- 
roperitoneal nodes in the lumbar region. 
second course of treatment, similar eto 
previous one, 
17, 1931. 

In June, 1931, che patient's condition was 
excellent, his former sympt®ms had disap- 


peared, and his strength had continued oN 
CNC 


the 


crease. A thoracic roentgenograp оп Jun 

1931 (Fig. 5), revealed what was rerded 

infiltration of the central portion of botfNlungs. 
• 





“a 


was given between April 14 and, 


E 


, 
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On this cccasioa treatment was not given; the 
patient «as instructed to return in three 
months. 15 October, 1931, with the exception 
of an occasional cough in the morning, the 
patient was as free from symptoms as from 
evidence cf lymphadenopathy and treatment 
was not required. 

When tae patient was again examined, in 
June, 1972 a few small nedes could be felt in 
che left ax Па and groin. He still complained of 
tiring eas anc had been afraid to go back to 
work, bu- since he had been receiving $50.00 
a month “mm an insurance company this may 
aave beem a strong deterrent to labor. At any 
rate his appearance was that of perfect health. 

The patent returned to The Clinic in March, 
1933. For about six months he had had a 
sensation of rmizhtness and soreness in the 
thorax which had increased gradually and had 
been acccraparjed by a rather severe cough. 
He had no: noticed any fever, but itching, pain 
in the lowe part of the abdomen, and weakness 
and loss cf weizht were mentioned. The naso- 
pharynx am] pharyæx were normal, but a roent- 
genographic examination, on March 7, dis- 

+, dosed "exnsme metastasis to both lungs." 





Fic. с. Case тип. Réentgenogram of the thorax June 
9, 931, skewing persistent widening of the shadow 
Pf Ast by tle grediastinal structures and slight 


argement of mediastinal nodes, es- 
7 атсһе Fi us of the right lung. 





Unusual Complications cf Lyn prcalastoma 17: 





Ес. 6 
Mareh 7, +33. Extensive nodular metzst з= o- 
irf lazoa 4wroughout both lur gs. 


Cem in. Roentgenogram of thz hoax 


Inspection ә: che roentgenograms revealed in- 
num:rille nodules of different size seatteec 
tFrougheu- beth lungs (Fig. 6). These пса des 
seemed -athe large for a tuberculous рг == 
bet ће pcss bility could not be excluded. r 
the v hob, kczever, the antecedent histor- arc 
clnica maai4estations and physical anim zs 
made а ditvee, nodular, lymphoblastomst as 
inükt-ation o the lungs most likely. Tc ©в- 
taguih be-~een these two possibilites, = 
other ссигзг əf roentgen treatment, dirscr-d 
mainly to the lungs but also to the cer.icl, 
axilzr-, imgeanal, and lumber regioms, was 
awen be-wee- March 8 and 11. This was f- 
lowed эу suck rapid improvement that the ia 
of риїгїспггу tuberculosis had to be disce di 
im fa7ar of ly-phoblastomatous infiltracion- 
When tke —atient returned in Seprenb=-, 
1933, Hs cenestion had improved consice ack 
as far as the wespiratory tract was сопєе пес, 
but, lurng the preceding month, the oum 
seemed to imrease again, and complairc -f 
pain ir the toper part of the abdomen v= 
made. Al the superficial lymph nodes w= 
now reduce 1 » barely palpable granules but a 
sensa-ien of c-ep resistance on palpatmg tæ 
upper dert œ the abdomen pointed со pæ- 
звгепт cnhrzment of the retroperitc ael 
nodes. A reer genogram of the thorax. ned, 
е 





Fic. 7. Case m. Roentgenogram of the thorax 
September 12, 1933. Marked resolution of the 
nodu ar infiltration in both lungs. 


on September 12, 1933, showed markec resolu- 
tion o^ the greater part of the nodular, pul- 
monary infiltration (Fig. 7). Another course of 
treatment to the thorax and abdomen was 
given oetween September 12 and 16, 1935. In 
October the cough had greatly improved and 
the abdominal pain and general pruritus had 
disappeared. Comparison of a -centgenogram 
made on October 10, 1933, with the previous 
ones revealed still greater improvement in the 
condition of the lungs (Fig. 8). 

This patient has not been seen since that 
time, dut he was admitted to the Uriversity 
Hospital, Minneapolis, in April, 1935, and a 
roentgenogram made there and gracious у for- 
warded by Dr. Rigler showed tie concition of 
the lungs to be even better thar it had been in 
September and October, 1933. 


Lymphoblastomatous Infiltration. While 
uncoramon, lymphoblastomatous — nfiltra- 
tion of the lungs is not rare. Sometimes it is 
confined to the upper or to the central 
portion of the lungs, but sometimes, as in 
Case iri, it may be rather widespread. Such 
nodular infiltration probably means lym- 
phoblastomatous invasion o^ the small 
Jymphoid nodules related to the bronchial 
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tree. From a diagnostic point of view, the 
problem is to distinguish it from tubercu- 
losis. The history and clinical features 
usually give invaluable assistance but, 
when lymphoblastoma is etiologically re- 
lated to a tuberculous process, recognition 
of the character of the pulmonary lesions 
becomes clinically difficult. Here, radio- 
therapy may render invaluable service. If 
exposure of the lungs to a moderate quanti- 
tative dose of reentgen rays through four 
fields is followed by rapid improvement in 
the condition of the patient and by corre- 
sponding regolution of the infiltrative 
lesions, the conclusion that these were of 
the nature of lymphoblastoma is inesca- 
pable. It has long been well known that the 
response of tuberculous lesions to irradia- 
tion is charactenstically slow and contrasts 
sharply with the rapid action of irradiation 
on lymphoblastomatous les:ons. 

Case 1v. The patient in this case was a man, 
aged forty-six, who registered at The Clinic on 
May 10, 1929. In July, 1928, severe abdominal ° 
cramps had suddenly developed and had con- 
tinued for two or three days. This had not'been 
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October 10, 1933. Almost complet 
nodular infiltration in both lurgs. 
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accompaaied by nausea, vomiting, or diarrhea. 
For several dz vs afterward the patient had been 
conscious of « heavy sensation in the epigastric 
region. *bou- two weeks later, he had become 
aware of a sligat daily fever which had been ac- 
companied by lassitude and had continued 
about two weeks. He then had recovered his 
usual health until September т, 1928, when 
he had a temperature of about 100? F. for ten 
days. Оп September 28 a third attack had be- 
gun, and this time the afternoon temperature 
had risea te 101? Е. A fourth attack hac 
started ca October 20, 1928, and the tempera- 


ture had mented to 103° F. Each bout o7 


fever hac lasted about ten days. Between times 
he had fdt фа ге well. On November 11, 1923, 
another zttackE had begun, and for about two 
weeks the temperature had varied between 102° 
and 195° F. Curing this bout the patient hac 
been admitted to a hospital and had been said 
to have г positive Widal test. After the fever 
had subsded, he had been up and about for 
only five days when, on December 15, 1928, 
fever hac recarre@l. He had returned home on 
January , 1529, free from fever, but on Janu- 
ary 15 the temperature had again risen to 102° 
F. anc the fever had lasted about twelve days. 
Typhoid vaceme had then been administered 
and, currag the two weeks that he had been 
confined -o bed, he had remained free from 
fever. Вис as soon as he had left the bed the 
fever hac returned. Since then he had had 
similar attack about once a month, each at- 
tack lastmg trom ten to fifteen days. At no 
stime afte: the first attack had the fever been 
accomparied by pain or digestive disturbances, 
but he had litte or no appetite and was weak. 
The bowels hed zlways functioned regularly, 
except du-ing bours of fever. 
„ Inability to eat during the periods of fever 
shad eaused him to lose weight, but he had re- 
covered tais s-on after the fever disappeared. 
His масі was only то pounds (4.5 kg.) below 
the normal level. At one time, in December, 
1928? he had become very weak and, although 
he regained some strength, he still remained 
rathemwezk. Гле latest bout of fever had been 
accompan ed by ccugh. He had been free from 
cardiac or gastrointestinal disturbances since 
the initial attack, but during several attacks 
bleeding f-om -%e nasal mucous membrane had 
ocfurred. Prior to this illness he had had dental 
difficulties, of an unrecorded nature and, in 
Januar, 1935, one tooth was said to have 
“ulcerated.” 


Unusual Complications 


of Lympacblastoma rT; 

On examination, a number of moceratdy ег - 
larged cervical, axillary, and inguinal node: 
were wend A deep, boggy induration m the 
epigastric, eft hypochondriac, anc um mia 
portions ө: the abdomen, with resistam= am- 
renderness эп palpation, pointed to ене 
retroperatoreal nodes as a part of the ly mphe- 
blas-cmssous process. A node, removed оп 
the leit axila and examined micresc cy ally 
was reperted as revealing Iymphobiastoma e` 
the КҤЕоёрЁ n’s type. Between Mey 27; am 
June =, 1929, a course of roentgen treztment 
was directe to the cervical and axillary ге спе 
as well as to the entire trunk, includiaz the 
zroips. The was done with rays generated at 

35 kv. (peak), filtered through 4 mm. of 
aluminum ‘neck, axlla, anterior abdomet anc 
groin), от through 6 mm. of aluminum (aar са 
and poscemor thoracic, lower thoracic, and 
lumbar feelds on each side), each field rece vine 
approzimately 600 r measured in air. 

The fever and pruritus diminished rapicly 
and disappeared and the patient's streng h `п- 
creasec. About the middle of June, edema at 
both ankles developed, probably from усе iar 
obstruction by enlarged iliac nodes. A second 
course of treatment, similar to the frst was 
given between July 2 and 9, 1929. Wher the 
patien: re-v7ned, at the end of July, his ме ght 
had inereased 5 pounds (2.3. Кр. the ziena 
of the arkEs had disappeared, the fever aad 
itchimg had not returned, and his general con- 
dition was czcellent. А third course cf гоев >а 
mradiation was directed to the abdamem, 
through four anterior and four posterior f lcs, 
between July 30 and August 2, 1929. 

In Octwbder, 1929, fever again devdepe , tic 
patient's appetite and strength dimin shed 
percepab!y. and he became unduly slo ir 
though- anc speech. It seemed so obvious chat 
thea»comiral nodes were again active an 1 chat 
metastasis # the brain had taken place dist. 
between October 16 and 23, a course cf -sent- 
gen i-rediatvon was directed to the upper two- 
thirds of the abdomen through two anterior 
and tw» posterior fields, and ro the entire +er2- 
brum through four fields; the conditions ec ir- 
radia ic n were similar to those used om prev Sus 
occas ons. Within one week the manifesta ions 
cf cerebral metastasis (marked slewnee of 
tiought and speech) disappeared. Whea de 
patiemt rece-ned m November, his cere ral 
processes were entirely normal and the fever 
and iccaiag лай disappeared. Another ccwrse 
of treammens, directed to the head ønly, was 
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given on November 20 and 21, 1929. One week 
before Christmas, diarrhea anc fever de- 
veloped and continued for about tem days, after 
which they gradually subsided. Or. [anuary 16 
and 17, 1930, roentgen irradiation was directed 
to the upper two-thirds of the abdomen 
ома? two anterior and two posrerior fields. 

А Prriod of considerable improvement followed 
lint, N March, 1930, the fever returned and 
the patien? s strength gradually waned. He died 
on May 6, 1930. 


This case is interesting chiefly because of 


the cerebral metastasis and its prompt dis- 
appearance after irradiation of the head, 
but it also illustrates another important 
point. The duration ofethe disease in dif- 
ferent patients varies a great deal. While 
this тау have some relation to the extent 
of involvement in many cases, in others the 
relation between the duration and extent 
of the disease is not nearly so obvious as 
one might expect. The most significant 
factors in the duration of the disease, and 
therefore in the probable survival of the 
patient are the relative acuteness or chro- 
nicity of the pathologic process and the 
thoroughness of treatment. When lym- 
phoblastoma develops in children or young 
adults, its course tends to be more rapid 
than in older persons, in many of whom, 
especially those who have received system- 
atic and thorough treatment, the disease 
may continue for years. In other words, 
periods of moderate lymphoblaszoma-ous 
activity may be interrupted bv long inter- 
vals during which the disease is in abey- 
ance. During such periods of relative arrest, 
the patient may feel as well as ever and 
may be able to*carry on all his usual activi- 
ties and may even be able to dc hard physi- 
cal labor. It is not uncommon for such 
patients to survive for ten or fifteen years. 
In the majority of cases in which the dis- 
ease is not acute, the degree of chron city 
varies greatly. 

Infection. An uncommon complication, 
examples of which cannot be cited for lack 
of space, is the association of inrection and 
lymphoblastoma, not as an etiologic factor 
but as a part of the disease. To make our 
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meaning clear, a patient may present him- 
self with enlarged cervical nodes but, be- 
sides the hyperplastic nodes, there is evi- 
dence of acute infection of the ceryical 
tissues, diffuse swelling and induration, 
redness of the overlying skir, tenderness, 
and fever, the character of which suggests 
a septic process. Thg reason for drawing at- 
tention to this complication is that it has a 
marked influence on the radiosensitiveness 
of the lymphoblastomatous nodes. Instead 
of undergoing rapid retrogression during 
and after irradiation, as may be expected 
when secondagy infection is not present, 
the affected lymph nodes hardly change at 
all until an outlet for the pus has beert 
provided by surgical means. Otherwise, 
surgical procedures may be hazardous. 
Once this has been done, the enlarged 
lymph nodes may usually be counted on to 
retrogress at the ordinary rate. In some 
cases, however, the lymphcblastomatous 
nodes do not recover their usual sensitive- 
ness to irradiation for a short time. Unfor- 
tunately, secondary infection may not 
infrequently prove to be a sinister compli- 
cation, and death may supervene because 
active measures to relieve the situation are 
not taken until it is too late. 


TECHNIQUE OF IRRADIATION 


Concerning the technique of irradiation, 


for lymphoblastoma, some divergence of 
opinion still exists. Impressed by the im- 
mediate recession of lymphadenopathy 
when the affected regions are exposed to 
rays generated at 200 kv. (peak), some phy. 
sicians are not aware that equal or Better 
results may be obtained with rays gener- 
ated at 135 kv. (peak) and filtered through 
4 mm. or 6 mm. of aluminum, accogding 
to the situation of the nodes. Since the dise 
ease tends to extend from one grqup of 


nodes to another, regardless of the tech- , 


nique of irradiation, and since permanent 
cure in all but very few cases is out of the 
question, the course of wisd&m would seem 
to be to adopt a technique that can be*re- 
peated at intervals for an indefinite period. 
Treatment with rays generated at 200 kv., 
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inless t= quantitative dose рег field is 


:onsidera»lv below the limit of tolerance of 


ЉЋе ski 1, may лог be repeated more than a 
ew tymes witout risk of jeopardizing the 
ntegri-y of mormal tissues or of inducing 
deleter 025 changes in the cellular elements 
of the bloed. When, on the other hand, full 
er toleraa-e d ses of raws generated at mo- 
derate vo tage are emploved, the same or 
even greater danger must be faced. But 
when cnl- a moderate quantitative dose 
of simt ar rays are directed to each field, 
the treatmem may often be repeated at 
intervals for months or vearsewithout much 
bss of rad osensitiveness on the part of the 
diseased cells. Under these conditions, also, 
celeterton. chznges in the blood are lens 


| kely то cecur. The greater penetration of 


rays generatec at 200 kv. is a disadvantage. 
Che lympaoid tissues are so radiosensitive 
that such penetration is unnecessary. In 
the long тєп, the fnterests of most patients 
suffering fom -his disease seem to be more 


ettectively served when manifestations of 


the disease are -reated with moderate doses 
cf rays geaerated at moderate voltage. 
Much ore mportant than the voltage 
at which the rays are produced, however, 
is the precse method or plan of irradiation. 


by this 15 тезле the number of beams of 


rays with ваа эп to the clinical manifesta- 
teons of the disease and to the physical find- 
ings, the ezre with which the beams of rays 
are directe] to rhe affected regions, and the 
quantitative dese per field. Maximal doses 


are to be avoic2d because of the danger of 


imtiucing cutareous changes which may 
stortly p-evert subsequent treatment. 
Fatients who have been subjected repeat- 
еу to méximal doses may subsequently 
beconre раѓа examples of such excessive 
zéal. 
. DISCUSSION 

© Dn. Fzos& V^ KowzELMaNN, Philadelphia. 
There has >en a growing tendency in America 
ir recen- ;-ars -o classify Hodgkin’s disease 
among del kympHoblastomas. I think that this 
is dange: rou., fer we will soon be in the same 
state of comsusie- as we were a number of years 
ago wher zl cases of lymph node enlargement, 


without a leukemic blood picture, were called 
. е 
е 
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pseudol-azzraia. Those who support the ir- 
fecti ws mature of Hodgkin's disease heve à 
grea nany points to support such a view Pe: 
sonal-, I support the neoplastic Фест cf 
Eodskis«'s dBease. Dr. Peirce and Der. 
have well demonstrated the importanee -F the 
эсепєрег -ау in the treatment of Hadzkin’s 
disezs-. Er. W. Ё. Chamberlain, at Т 
Univesity has had a similar striking з 
m the trea-ment of cases. 

D-. kerzemann then showed a few s ides, 
amd corcladed by saying: 

l wes very nterested in what Dr. Desjz dias 
had te say bout the relation of abdominal 
rede =rla-genent to pruritus. We had nc- 
retieelsu-^ a relationship in our cases aad i- 
vill »c wita a great dgal of interest that I sha] 
review my own autopsy material in the Egh- 
of whit he said. 

| oard these presentations not or y very 
lazer?& me: but very instructive, for manr new 
thouzkt: Fave been added to what I а =асу 
know of Hod«kin’s disease. 


D -.2zircegXclosing). I wish to concur m Dr 
Desjirles comments regarding the cl -ica 
symptoms of lymph node involvem-n: al- 
thous we cic not enter into a widesprea- dis- 
cussior «f ha: point. Pruritus is common. par- 
ticular у їп those patients who have neve- hac 
ary ттга@тас оа over the abdominal nodes. That 
was rie ia tie two cases of pleural mvelve- 
ment which [ showed. 

I :ppæaate very much Dr. Konze menn’s 
comnen:. We believe Hodgkin’s discas- be- 
longs so the neoplastic group, but ther= are 
certa n 2c iments which can be emplozec and 
аге en pored very legitimately in the zon- 
siderat en of a possible inflammatory me ang 
cause. 


. &CC« 


Dr. 1ж<]Ат р1їх$ (closing). l am gracefil te 
Dr. Korzelmann for being go consde-ate. 
About adem nal involvement, until ten „саге 
azo | dic not xealize its significance, but gradu- 
aly -he relationship between abdom ra! in- 
volvemert ard the itching, the fever and 
cacareovs manifestations in many ceses be- 
came so cvervhelming that they could not be 
d sregazcec. “ow, when a patient compl ame ө: 
itchirg fever, with or without cutaneous ram- 
festancns, therapeutic attention is firs: -or- 
cemtrated œn tne abdomen, and in a shcrt ume 
the s-rptams diminish and the patien-'s -or- 
ditor 3rproves. It will be interesting to sæ if 
the егрепезсе of others will confirm Онг < wre 
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ORDERLY PROCEDURE IN THE ROENTGEN: 
DIAGNOSIS OF INTRATHORACIC TUMORS 


By WILLIAM Н. STEWART, M.D., avd Н. EARL ILLICK, М.Г. * 
NEW YORK CITY 


OENTGEN examination of the therax 

too often is limited to roer tgenoscopy 
and roentgenograms in the standard pos- 
teroanterior position. Too little effcrt 15 
made to use certain well-known positions 
or procedures which may aid greatly in es- 
tablishing the diagnosis. 

In the case of neoplasms the patiemt may 
be examined a great many times daring 
the course of the dise@se. These comoara- 
tive re-examinations can be of addec bene- 
fit if with the above ordinary technique is 
combined reasonable variation and erderly 
procedure so that the greatest possible 
diagnostic information may be ob-ained. 

It is the purpose of this brief presenta- 
tion to call attention to some of tae less 
commonly used methods of roentgen exam- 
ination of the thorax and attempt to sug- 
gest when they may be used to best ad- 
vantage. These procedures may be enu- 
merated and considered under the fellow- 
ing headings: 


Roentgenoscopy 

Roentgenography 

Pneumothorax with or without as- 
piration 

4. Bronchography 

с. Esophagraphy 


fo о 4 


1. Roentgenoscopy. The pat ent coming 
for diagnosis of a chest lesion is first given 
a preliminary roentgenoscopy in all pos- 
sible positions. From the informatien thus 
obtained, a roentgenographic examination 
is made which will serve to bring ovt the 
salient diagnostic features. 

' The roentgenoscope used is shoc<-proof 
and permits instantaneous roentgeno- 
graphic exposures at a predetermined set- 
ting, if desired. Thus if a lesion is well 
demonstrated at some unusual angle dur- 
ing roentgenoscopy, a roentgenogrem may 
pe made immediately to record the arcing. 

. 


A motor-driven tilt-table is also avail- 
able for the patient too sick to stand which 
permits positioning in ary conceivable 
attitude. 

2. Reentgenography. The usual stere- 
oscopic posteroanterior filras are routine 
but in addition other valaable postures 
may be indicated, such as: 

(a) True Lateral: In this attitude the 
patient has the diseased side against the 
film, the roentgen tube opposite and the 
arms elevated above the head. А sagittal 
view of the thorax results. This is es- 
pecially useful for outlining the position of 
the interlobar fissures and mediastinal 
relations. ы 

(6) Lateral in the Prone Position with 
the Affected Side Uppermost: The film 
тау be anterior or posterior; the tube op- 
posite. The patient lies on tae normal side, 
compressing the lung and forcing maxi- 
mum expansion of the affected side. This 
will bring out the costophrenic angle re- 
gion most satisfactorily, demonstrating the 
degree of areation. Fluid levels are detected 
in patients too weak to stand. When bedside 
examinations are made, this film is a ne- 
cessity. It is most valuable in routine 
examination of post-pneumonic complica- 
tions. 

(c) Oblique: Erect or prone. Roentgen- 
scopically, the examiner may find that one 
or the other oblique position best demon- 
strates the lesion; this is especially true in 
mediastinal growths. A tumor causing 
only slight abnormality when viewed їп 
ordinary stereoroentgenograms mat be of 
considerable size when viewed obliquelys 


Films taken immediately ог the roentgeno- 4 


scope may best demonstrate these changes. 

(d) Potter-Bucky Films: Very rapid 
chest examinations made w-thout a Potter- 
Bucky at 1/30 second with lÓw kilovoltage 
are used to brimg out the finer pulmonary 
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detail neeessa-y for the early detection of 
pulmonary tuoerculosis but do not always 
penetrate densities due to tumor or in- 
flammeten. Such a-eas due to consolida- 
tion aroaad abscess cavities, bronchiecta- 
sis, tumors and such lesions are poorly de- 
лпей recurirg berter penetration and 
лї һег kioveltage. In such cases a film 
made wita the Potter-Bucky diaphragm, 
zhe patient erect or supine, may give valu- 
able information such as fluid levels, bone 
erosion, calcio deposit in the tumor or 
pericardium от tumor masses behind the 
heart shzcow. • 

.3. Pnevmothorax with or without Aspira- 
чоп. The ard: ngs with the above methods 
may reveal only a dense shadow occupying 
2 portion of the cnest on the affected side, 
which may be due to free fluid in the 
pleural cavity or to tumor masses. If 
pleura! exacate is present, it is important 
то withd-zw as much as the patient can 
comforta»y stand end replace with air. 

* Fluid may need to be withdrawn daily for 
several ties aad air introduced. Pneumo- 
thorax is a method of extreme value in the 
recognitior of malignancies of the lung, 
pleura arc mediastinum. 

4. Bromehag-iphy. This is the next im- 
portant s-ep ir the diagnosis of tumors and 





ROUTINE CHEST EXAMINATION 
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Fis. т. July 25, 1934. Ап indefinite density at the 
lef: base. What is the lesion? 
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> PNEUMOTHORAX 





Fre 2. Aagust 3, 1934. Following pneumothc ex he 
tumcr mess s demonstrated in the lowe | sbe. 


obstructicns. We use any опе of -hree 
me-hods to mtroduce the opaque с. 

(а) At -he time the bronchoscopic 2<2г- 
imation is made, the opaque materia cen 
be injected through the bronchoscoo ф- 
гес Ју intc the diseased area which is -ecog- 
nizable by tae condition of the mou-h of 
the bror chus or the detection of pus and- 
ing Ths procedure is carried out under 
roe 1tgenoscepic control on a machime wath 
a switch-cver arrangement so that at ату 
time a flm may be made by increas ng te 
cur-ent. 

(2) The second technique is remec^r- 
raphy be the drop method; it is one com - 
monly used. In skilled hands excellent m- 
sults аге obtained. The deperdence epea 
pescure, however, may interfere with an 
extens ve roentgenoscopic study. The er- 
tire roertgenoscopic and roentgenograp hic 
study must be done rapidly. Coughing cr 
sligat change of posture may render the 
examiracion unsatisfactory. 

1с) The thrd method, and the one pæ- 
ferr:d by our Roentgen Departmen, 15 
easi у per-ormed after a little pracace 
A catheter is passed into the trachea сег 
prel mmar~ lacal anesthesia and uncer tne 
roer tgenoscome, the tip of the catheter 15 
placed in the best possible relation to toe. 
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e 
, phragm, which brings out dilated* bronchi 
and obstructive lesions very satisfactorily. 
Such study delimeates the exact site and 
character of the disease process amd are 
indispensable when thoracic malignancy is 
suspected. 

5. Esophagraphy. Finally, one can 
beautifully outlin& a tumor, especially of 
mediastinal origin, by introducing opaque 
material into the esophagus. The esopha- 
geal displacement may give most gratifying 
information to the surgeon. 

Figures 1, 2, 3 and 4, all cf the same pa- 
tient, demon&trate the value of some of 
these methods. 
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3. BRONCHOGRAM 


Fic. 3. August 27, 1934. А bronchogram revezls ob- 
struction to the left lower main bronchus from 
primary intrabronchial invasion of the tumor. 


bronchi to be filled. The patient is correctly 
postured so that the involved bronchi may 
be filled by the oil. The opaque material 
is then injected as found necessary by 
roentgenoscopic study and tae peripheral 
bronchi can be studied as well as the main 
bronchi. Stereoroentgenograms are ex- 
posed as indicated to record the findings. 

Any standard method is satisfactory; the 
success depends on the skill о zhe operator 
with his own particular technique more 
than the method employed. Bronchograms 





Fic. 4. October 19, 1934. The esophagus filled by 
barium outlines the mediastinal bulk of glandubar 
. 


are best made with the Potter-Buck- dia- metastases. 
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: RIGHT-SIDED ACKTA 


By JACK SPENCER, M.D., and RICEA8I. DRESSER, M.D. 


BOSTON, MASSACEUSETTS 


IGHT-SIDED aorta due to persistence 

of tne nzht fourth branchial arch is a 
rare anonaly, but is of importance to the 
roentgerologmt since? the ante-mortem 
diagnos: rests entirely upon the roentgea 
examination. Most cases are asymptomat- 
ic, but the anomaly may be a cause fcr 
dysphagia (тле so-called dysphagia lusc- 
ria), dyspnea cyanosis, hoarseness, cough, 
pain in -he chest, vomitirfe, palpitation, 
and incefini-e sensations in the arms as 
pointed eut ty Sprague, Ernlund and Al- 
bright. We keve recently observed 2 cases 
which were sent to cancer clinics for radia- 
tion therapy with the erroneous diagnosis 
of media: tina. tumor, probably Hodgkin's 
disease. Гл tke third case reported here, the 
anomaly preduced slight dysphagia, bu- 
was not the oresenting symptom. The pa- 
tient had been examined several times for 
duodenal ulcer before the anatomical varia- 
tion of the aorta was discovered. 

The frst eescription of a living case ог 
right-sided aorta, later confirmed Ьу 
autopsy. was published in 1913 by Mohr. 
The ante-mor-em diagnosis was based or 
the roentzen studies of Albracht and Ass- 
mann. The re2ntgen picture is further de- 
scribed by Assmann in 1924. Arkin re- 
viewed the literature in 1926, and reported 
2 cases. In Же same year, Renander re- 
ported cre case which was the first living 
зе descibec in the English literature. 
Blackford, Davenport, and Bay ley re 
ported ong case in 1932 which was associ- 
ated with inocaer anomaly of the great ves- 
sels. * 

Biedermana found 12 specimens of 
right-sided aerta in the Pathological Insti- 
*rute of -he University of Leipzig. Eight 
of these specmnens were found between 
1904 and 1919ж during which time about 
20,800 autops es were performed in the 


cases, б showed other congenital anemzlies 
of tne heart or great vessels, but n 
remaiainz 5 casés the righ--sided ao-- 
the orly a-omaly. Biedermann, i 
of 4iteem months, during which time roent- 
gen >хаппгабоп was made of 5,000 chests. 
discevered 7 cases of right-sided aprta. 
The ancmely gave no symptoms ir those 
7 cases end was an incidental finding 


EMBRYOLOGY 


The entryologi¢al developmen: of the 
great blood vessels, as g ven by _ »dan 
anc Kindred, is shown ir Figure : The 


Left culnename 
GR TiC TRUYEN 
Filmenery bunk 







Fic. L 


the aertz : ches 


Diagram illustrating the transformmer of 
(Jordan and Kindred). 


trarscormai3on of the six paired Бга сма! 
arches 15 depicted diagram matically. Nor- 
mally the fcurth branchial arch on tk- left 
devebps to form the base of the systemic 
aorta. The portion of the right dorsal 
aorta between the subclavien and cor mon 
dorsal ao-tz disappears anc the гет: nder 
of the fourth arch forms the base c the 
subclavian artery on the right. 

In :Бе anomaly of right-sided aorta this 
developmen- is reversed. The left f-urth 
branchial аһ is obliterated with tke ex- 


institute. Thgs means that there was опе cepsicn cf a small divertsculum-l:k= sac 
case of ~zht-sided aorta in every 2,500 corresponcirg to the distal portion с тле 
post-mortem examinations. Of these 12 arch, І 5 em. to 3.5 cm. in length, rom 
e e 
è . 153 
* s М 
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Vic. 2. Anterior and posterior views ef a spec men 
of a right-sided aorta (Biedermann). 


which arises the left subclavian artery. The 
communication between the right fourth 
branchial arch and the commondorsal aorta 
persists, thus forming the right-sidec arch 
which displaces the trachea and esophagus 
to the left. The diverticulum-like prctru- 
sion (which normally would have become 
the left-sided aorta) lies behind the trachea 
and esophagus. The amount of disolace- 
ment of the trachea and escphagus de- 
pends largely upon the size of the d verti- 
culum. These relationships are clearly seen 
in Figure 2 which is a reproduction of the 
specimen of Case 11 from Biedermana. 


CASE REPORTS 


Case 1 (P. M. H. 4193). White female, aged 
seventy-four, was referred to the Hospital with 
a diagnosis of mediastinal tumor. Durizg rou- 
tine examination of the gastrointestinal tract 
made elsewhere, a mass was discovered 11 the 
upper posterior mediastinum which was diag- 
nosed as probable Hodgkin’s disease and the 
patient was referred for high voltage roentgen 
treatment. On questioning, the patient recalled 
that she had had slight difficulty in swa lowing 
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solid food ever since an attack of laryngitis one 
year previously. She had paid little attention 
to this. Physical examination vas essentially 
negative. | е 

The roentgen examination of the chest, in 
the anteroposterior view, shows the medi- 
astinal shadow to be essentially normal in ap- 
pearance except that the trachea is slightly 
displaced to the left (Fig. 3). This alone would 
probably not be thought significant. There 
appear to be aortic knobs on both sides, both 
showing calcium deposited in their periphery 
(Figs. 3 and 4). In the right cr first oblique 
view, the trachea is seen displaced forward at 
the level of they acrtic arch. There is a mass 
posterior to the trachea which obscures the 
posterior mediastirum at this level. One theh 
observes that in the oblique position the normal 
aortic arch is not visible. 

With the esophagus outlined by a barium 
meal, the characteristic deviation from its 
normal course is seen. Beginning at the level 
of the inner margin of the left clavicle, the 
esophagus describes an arc*to the left and re- 
turns to its normal position at -he level of the . 
7th thoracic vertebra. In the right or first ° 
oblique position the esophagvs 15 displaced 
forward and follows the course of the displaced 
trachea (Fig. 5). There is narrowing of the 
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Fic. 4. Case г Esophagus outlined with barium Fic. <. Case т. Right oblique view. The es p жарп» 
*, Note the ch.racteristic narrowing and displace- is digplaece anteriorly and narrowed. The tre 
men: to the left. There is calcium deposit in the is Bk-wise displaced anteriorly. The usal sie фе 


diverticalum<nd alsoin the right-sided aortic arca ст che aorte arch is absent. 
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Fic. 6. Сазет Left oblique view. The space between Frs. —. Сеп. Right oblique view witsou- zr шп 
the asc*ndirz and descending portion of the aorta m tl e esophagus. The aortic diverticular occus 
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15 narrewed The aortic diverticulum with calcium Le uppe posterior mediastinum авс dj =placcs 
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Vic. 74. Case п. With barium in the esophagus, tae 
characteristic displacement and narrow ng are seen. 


esophagus in both the anteroposterior and 
oblique views. In the left or second oblique 


position the displacement and narrowing of 


the esophagus are also seen (Fig. 6). The space 
between the ascending and descendiag aorta 1s 
much narrowed. The mass in the upper metci- 
astinum lying behind the esophagus is sezn -o 
pulsate and there is calcium in its periphery. 

Case п (P. S. Н. 7753). White male, aged 
seventy-one, was admitted to the Pondville 
Hospital at Norfolk (Massachusetts Stace 
Cancer Hospital). He had been seen at anotaer 
institution three weeks previously, at which 
time a diagnosis of coronary occlusion wes 
made. Roentgen examination of the chest had 
shown a mass în the upper mediastinum wh ch 
was thought to be Hodgkin’s disease and the 
patient was sent to the Pondville Hospital for 
radiation therapy. 

The chest presented essentially the sare 
roentgen picture as that described in Case т. 
The anteroposterior view showed slight cis- 
placement of the trachea to the left and sligkt 
prominence of the mediastinal shadow to the 
right at the level of the aortic arch. In the 
oblique views there was a mass in the upper 
posterior mediastinum displacing the trackea 

forward (Fig. 7). A barium meal showed the 
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esophagus also displaced to the ]eft and 


anteriorly. 


Case Ш (M. С. Н. 11697). White female, 
aged forty-five, examined at the Massachusetts 
General Hospital by Dr. G. W. Holmes, to 
whom we are indebted for the privilege of re- 
porting this case. The patient complained of 
epigastric pain for ,which she had been ex- 
amined several times previously with negative 
findings. Dr. Holmes demonstrated the pres- 
ence of a duodenal ulcer and in addition dis- 
covered a right-sided aorta. On further ques- 
tioning the patient, it was found that she had 
had slight difficulty in swallowing. 

A film of ehe chest appeared normal in 
the anteroposterior view but on filling the 
esophagus with barium the characteristic dis- 
placement to the left and anteriorly was shown 
(Fig. 8). 

DISCUSSION 

Three cases of right-sided aorta are re- 
ported. In 2 cases there were symptoms of 
slight dysphagia and in 2 cases an errone- 
ous diagnosis of mediastina. tumor had 
been made Ьу roentgen examination апа“ 
the patient referred to cancer centers for 





Fic. 8. Case ur. Anterior view. The barium-filled 
esophagus is displaced to the left aad narrowed. 
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-adiation therapy of what was supposedly 
Hodgkin’: disease. 

The examimation of the esophagus is of 
Jarampunt in ortance in making the diag- 
10518. In the anteroposterior view the 
esophagus is displaced to the left at the 
-evel of the clavicle and in the oblique and 
ateral views it is displaced anteriorly. 
There is rarrowing of the esophagus in al! 
views. The trachea is also displaced for- 
vard anc со the left. There is a prominence 
m the regon cf the aortic arch on the left 
which simulates the true aortic knob, but 
which is ia reality a diverticwlum-like ves- 
tige of the lef- aortic root. This diverticu- 
him varies in sze, thus causing some varia- 
tion in the displacement and narrowing of 
the esophagus and trachea. One of the 
cases reported showed calcification in both 
the right-sided arch and in the vestige of 
the aortie arch on the left side. This calcifi- 
cation which has*hitherto not been re- 
ported ir a сазе of right-sided aorta out- 
` el nes clear у the anatomical variation. The 
fact that -his condition may be confused 
with a mediastinal neoplasm makes it im- 
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portant ther the roentgenologist showd be 
famil ar with this characteristic pictu—. 
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MARCH FOOT . 


By JOSEPH F. ELWARD, M.D. 


WASHINGTON, D. C. 


HE affection of the metatarsal bones 

which is manifested by painful swelling 
of the forefoot, with cóncomitant spon- 
tanegys fracture of one or more of these 
bones, called generally in English “march 
foot," presumably because of its supposed 
association with military activities exclu- 
sively, has been variously, and probably 
more or less inaccurately, entitled by Furo- 
pean investigators "Deutschlànders dis- 
ease," — "Marschgeschwulst," “ЁКиззде- 
schwulst," “‘Marschfraktur” in Germany; 
"fracture de marche," "fracture ce rec- 
rue," “pied debile," “pied forcé,” “pied 
de marche," “1'епйиге du pied." and "pied 
surchargé” in France. However, results of 
more recent researches into the etiology 
and pathogenesis of the disease in question 
appear to point to "pied forcé” (forced 
foot) and "pied surchargé" (overioaded 
foot) as designations of choice, the f rst for 
the acute form, as it is observed in ath etes, 
soldiers, and all who are subjected to sud- 
den and unaccustomed overexertion, and 
the second for the chronic form, as noted 
in clerks, domestics, and those wao are 
required to stand for long periods without 
adequate intervals of rest. 

Although Deutschlander is almost uni- 
versally credited with the orginal obser- 
vation and description of the disease which 
bears his name, the first actual ге'етепсе 
to the condition in medical literature was 
made by Breithaupt, who in 1355 reported 
the occurrence of persistently painful and 
edematous feet in soldiers following long 
forced marches, the affection havinz been 
diagnosed and designated by him as trau- 
matic inflammation of the tendon sheaths. 
Breithaupt himself suffered from tae dis- 
ability and recorded in considerable detail 
his own symptoms as well as those of civi- 
lian and military patients under hs care. 
In 1877, Weisbach described an affection 
of the feet of infantrymen which usually 


. supervened quite suddenly om the second 
. 


or third day of forced marching and was 
believed to be due to traumatic (lacera- 
tive) inflammation of the intermetatarsal 
ligaments. This condition Weisbach called 
"svndesmitis metatarsea,” and he pro- 
posed the substitution of this term for the 
older and less accurate designations of 
"swelling of the foot," “oedema pedis," 
etc., by which the affection had previously 
been known.e 

Ten years later, Pauzat published the 
results of clinical observations of 8 cases 
of osteoplastic periostitis of the metatarsal 
bones from overexertion during protracted 
marches, occurring in conjunction with the 
edematous condition of the feet originally 
described bv Breithaupt anc caused appar- 
ently by direct traumafism resulting from 
pressure Ьу the dorsal fold of the shoe, 


e. . ^ ~ H H е 
without alteration of superncial tissues at* 


this point. In 1888, Poulet from a study of 
11 cases of the disability described by 
Pauzat which had come under his observa- 
tion, assumed an underlving cause of 
rheumatic osteoperiostitis, regarding the 
latter as merely a manifestation of the 
rheumatic diathesis localized in the foot, 
inasmuch as that organ functioned mare 
than the rest of the organism and became 
more fatigued during military marches. 
Martin in 1891, from the observation of a 
series of 18 cases of his own, arrived at the 
conclusion that the conditicn describedeby 
Pauzat and Poulet resulted from s¥novftis 
and arthritis of the joints of the forefoot, 
induced by weakness of the plantar liga- 
ments and compression of the forefoot be- 
tween the ground and the weight of the 
body. . 

In 1897, Busquet reviewed the invesg- 
gations of his predecessors from Breit- 
haupt to Martin, and described under the 
title of ossifving periostitis of the megatar- 
sals a condition similar to the one pre- 
viously observed by them? dividing cases 
of the particular form of periostitis in ques- 
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поп inte tw- etiological groups, namely, 
craumatic aad diathetic. Schulte in the 
same year first recognized and described in 
detailethe fracture involved in the condi- 
поп, and called zttention to the fact that 
the term 'Fesgeschwulst"' should replace 
the less accurate designation "Marsch- 
zeschwu st," since the ‘disability was not 
associatec exclusively with marching. In 
1897 also, Stechow reported 3 cases of what 
he called “cronic edema of the feet” in 
which ta» d agnosis was established by 
means cf the roentgen ray. Stechow was 
first to assign fracture of tle metatarsals 
ag the сгизе of swollen feet of soldiers. 
Boisson and -hapotot in 1899 contributed 
5 cases cf "ped forcé" to the literature, 
and ascribed its occurrence either to frac- 
tures of he diaphysis of the metatarsals 
or to ar-hr-s and violent strain upon 
metatars:| crticulations. In that same 
year, Trele repórted the results of the 
study of 17 cases encountered within a 
period of three and a half months, all in a 
single bzrtal en, in 15 of which the diagno- 
sis was confirmed by roentgen examination. 
Thiele eser-=d it as his belief that frac- 
tures of metatarsal bones by indirect force 
were тосе trequent than was generally 
assumec, anc assigned fracture or at least 
infracticr of the metatarsals as the cause 
of so-called “Fussgeschwulst.” 

Mombarg, in 1904, attributed the con- 

dition to prolonged flexion of the metatar- 
sals with ccasequent inflammatory reac- 
tion follewes subsequently by fracture. 
From „ат exhaustive study of etiological 
factors pev @usly adduced, Kirchner con- 
cluded ir 1925 that all so-called "march 
feet" wer? due to fracture of the metatarsal 
shaft,"wi-h sight displacement owing to 
immobihl-at:ea of fragments by surround- 
ing strecsures. 
• [n 1913 В лг published the results of a 
thorouga investigation of the mechanics of 
fractures invelvgd i in the occurrence of the 
condition in soldiers, with particular refer- 
ence to ts re ations to the extent of devel- 
opment cf tar terior frontal arch. 

Fight vears later, in 1921, Deutschlander 
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descr bec а peculiar disease of the m:a- 
tarsas мага abrupt onset of pair ir che 
latter, ir the absence of demo-sr-xble 
traume, as observed in 6 civilian mz 2+, 
invelziag an inflammatory affect:om of the 
second ос -hird metatarsals, гези мә. гъ 
his орто, frorh bacterial invasion. <c- 
cordiag to Deutschlander, at f-t the 
roentz-nog-am revealed no chang? m the 
bone. but after six to eight weeks -ære 
was abse-ved in all his cases an евси ш> 
рег ostea гем growth of bone, which, = "ег 
persisting for some time, gradually be-- me 
increasing fusiform and less volumm-us 
co nacer tly with disappearance сї ѕ т p- 
toms site 3 of His patients га- a ow 
feb-ile zcurse, and the callus appeared als 
after eigat to nine weeks (instead o the 
usual th-ee to four weeks in the cas of 
fractire са lus) and in view of the zbs=»ce 
of a histor» of trauma, Deutsch amde as- 
sumed taa- there was involved im al os 
cases а b» grade hematogenous bac- эпа! 
per ost tS. 

The e iclogical hypothesis thus formu- 
lated and »roposed by Deutschlamde- mm- 
medial." encountered opposition rom al. 
sdes Tae concept of an inflammatory 
origin zs zenerally rejected, the 5o-c ec 
Deutsch Arder pathological pictuc ж ng 
incuded b» the majority of investig- ore 
of the subject with fractures or int~actons 
of the metatarsal bones resultimg tom 
traiz. Nast-Kolb had previouwsh as- 
sumed taz there was involved г spia 
proces: cf ossification such as migtt «cur 
after several weeks at the site of imjur> re- 
sul-img fon more or less severe Ta: па 
Turner advanced a trophoneurotic ees o 
or gin. Ht rolff, and Müller in pa-tic-lar 
who by ection of a portion of t: radius 
subjected the ulna to an abnormal ae- 
chan cal demand, and observed a ftus m 
callus fon ation in the ulna oppesit= -he 
radial defect without the slightes- 1гййса- 
tion of тасїиге, regarded the сһ> ло: ir 
the vlra æ the reaction of the bore = ar 
abrormz mechanical demand as m -he 
cass от .coser's zones of transfoam: - эп 
the callus formation occurring na а= “he 
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result of a single trauma but in conse- 
quence of continual mechanica! overde- 
mand. Honigmann remarked upon the 
similarity revealed by so-called spontzne- 
ous fractures in bone patholozy due to 
starvation, which represent not actual frac- 
tures but transformation zones of Боле, 
and expressed the opinion that Deutsch- 
lander’s disease belonged in this catego-y. 
Blencke assigned as an etiological ѓастог 
the vertical position of the metatarsals in 
a shoe with a high heel (slight infraction 
resulting from excessive flexion). 

Jansen presented a new theory for the 
actual causation of the condition, stating 
his belief that march foot was due to over- 
fatigue in weak feet, this overratigue -e- 
sulting in spasm of the interosseous mus- 
cles, which in turn caused stasis of b'ood 
and lymph in the tissues of the feet, with 
consequent swelling of the sofr parts, ала 
brittleness of bone tissue, leading eventu- 
ally to fracture. 

Greifenstein in 1928 emphasized the 
necessity for clear differentiation of infrac- 
tions and fractures of the metatarsals from 
the pathological picture presented by 
Deutschlander’s disease, and enumerated 
among possible etiological factors of the 
latter more or less marked modification in 
the starico-mechanical demand upon тле 
metatarsus and (probably the mos- im- 
portant of all) the functional capacity of 
bone. Greifenstein insisted that there was 
no foundation for the theory o* an inflam- 
matory origin of the disease, and asserted 
that the principal characteristic of the d s- 
ease of the locally altered metararsals con- 
sisted in a secondary infraction or fracture, 
with possible slight dislocation. 

In 1931 Narvi reported his observations 
on so-called "march fracture" cr Deutsch- 
lander’s disease of the metatarsals and a 
similar disease of the tibia ( (Ollonqvis-'s 
disease), declaring himself of the opinion 
that in both diseases surcharge and over- 


exertion provoke stasis and thrombosis of 


the soft parts surrounding the bone, en 
tailing impaired nutrition in the perics- 
ieum, the chief source of 
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bone, while circulatory disturbances in the 
periosteum produce the swelling and tu- 
mescence observable clinicaliv as a painful 
tumor on the dorsum of the foot ама the 
tibia respectively. Närvi explained that 
during the progress of the disease resorp- 
tion of bone develops in consequence of im- 
perfect nutrition of the bone, visible in the 
roentgenogram as one or several light fis- 
sures, with subsequent appearance of cal- 
lus formation and induration of bone. 
Narvi contested the theory of the infec- 
tious origin of Deutschlander’s and Ollon- 
qvist’s diseas@ and the possibility of their 
occurrence as the result of simple mechanj- 
cal infraction due to excessive flexion. 

Speed and Blake state that clinically the 
cases of “march foot" may be divided into 
two groups: the first group, in which there 
is no tumor formation or roentgen evidence 
of bone pathology, and i in which the pain 
and swelling subside in Seven to ten days 
and the foot returns to normal; the second 
group, in which the duration of symptoms 
is much prolonged. The onset is identical 
with the first group, callus formation is 
excessive, and if the case is seen early, and 
weekly roentgenagrams are made, a frac- 
ture line is usually, but not always, seen. 
The average duration of symptoms in this 
group is three months. 

In a very recent communication on the 
subject of pied forcé, or Deutschlánder's 
disease, Zeitlin and Odessky conclude that 
the disease results from overloading of a 
foot weakened functionally and anatomi- 
cally. In their opinion, of al! the theoritis 
thus far advanced, namely, inflammatory, 
traumatic, neurogenic, and functional in- 
sufficiency, the latter merits chief consid- 
eration. é 

Since the roentgen picture of the affec- 
tion in question, on which the diaghosis is 
almost entirely based, is already familiare 
to the majority of roentgenologists, in 
consequence of the large pumber of con- 
tributions to the subject which haveeap- 
peared within the last decade, its descrip- 
tion need not detain us here. In this 
connection our principal concern should be 
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with. the imperative necessity for careful 
differenticl diagnosis between (а) sarcoma 
ef the boae, 4) Kóhler's disease, and (c) 
etherepatholczical and traumatic condi- 
tions. Of these, the differential diagnosis 
trom sarcema is by far the most vital. For 
example, Decd rot long ago reported a 
case in which owing to*an erroneous diag- 
rosis of sarcoma a patient with Deutsch- 
linder’s d sease submitted to an amputa- 
tion of the foct, while in one of Straus's 
Cases excision of the metatarsal was per- 
formed fcr tae purpose of verifying a 
coubtful Gagrosis. Other sirfilar instances 
quld dou»tless be cited. In view of the 
customary absence of a history of trauma, 
t1e presen-e of a sarcoma may very readily 
be assume, bat closer study of the roent- 
genogram fails to reveal the so-called fan- 
like sun-rey structure generally regarded 
as pathognomanic of osteogenic sarcoma, 
although <ecordirfg to Kolodny a similar 
arrangement i. known to occur in other 
sseletal lesions, for example, chronic in- 
flammator: processes. Serial studies at 
weekly intervals usually serve to reveal 
the true nzture of the affection. The latter 
should likewise be differentiated from 
KGhler’s d sease, which attacks the distal 
eads of the metatarsals, as well as from 
а terations in epiphyseal zones resulting 
from late -ach tic changes, syphilitic dis- 
eases of bcne, all other types of fractures, 
aad incipient fet foot. 

Conservetive treatment is indicated in 
the great majority of cases of the disease. 
Rest ip bei, bskirg, baths, massage, and 
o€casionall» exercises designed to restore 
tene of exhausted muscles of feet and legs 


“have all pr5vec highly efficacious as thera- 


peutic measures. Deutschlünder himself 
obtained excellent results from the employ- 
ment of passive hyperemia. Antiphlogistic 
eFerapy has also been applied with benefit 
tc patients. 

The follcwin аге the reports of 2 cases 


AZ aieh have come under my observation: 


/ 


CASE REPORTS 
ea: : . 
Case 1. J. D., white male, single, aged thirty- 
eight; said t» be a “shell-shocked” veteran; no 
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occupator. formerly a laborer. His раст and 
family history are irrelevant. Present | hess 
dares fron. about two weeks prior to іме ex- 
amination on April 27, 1933, when he i-st 
notice 1 sos e pain and swelling in the Ef Pet, 
and was uaible to continue work in the fen ly 
vegetable pitch. He attributes the condit 31 of 
his foct -o the use of a spading fork. Roeten 
examima-icn (April 27, 1933) skows a 
"feathers" deposit of bone on either sid» + the 
second me-atarsal. A fracture line is not seen. 
The nature of the bone deposit is not exactly 
determrimec, but osteogenic sarcoma muet эс 
ruled out. 

Examirztion on May 8, 1933, shows een- 
siderably more callus. A fracture line is rə- as 
yet apoarert. ° 

May 15, 1933: The callus is now mere inti- 
mately ssscciated with the metatarsal стат. 
No fractare line. No destruction. The o: Бағ 
was всу t-ansferred to Walter Reed Gercril 
Hospital 

July 12, 1933: Through the courtesr of 
Major Jeha J. Moore, Walter Reed Gereral 
Hesp:ital. ат able to present the sm dy 
made on -h = date. This shows some absor>t cn 
of excess cal us, and the metatarsal shaft E ap- 
proaching the normal. The symptoms are sab- 
siding. No f-acture line is seen. 

Octorer 25, 1933: The metatarsal is aan: 
except for slight thickening at the site of Fe 
supposed fizcture; no fracture line арра; 
no symprons. 

January r7, 1934: The metatarsal shz t s 
now alricst normal except for slight thicke-ing, 
and the рас ent is free from symptoms. 


Case г. =. D. O., white, female, aged fv- 
nine; w2igh- 200 pounds. Occupation: Cond тсз 
roemimz ard boarding house. The past am 
family histe-y are irrelevant. The present il- 
ness began four weeks prior to, first гоегтез 
examinat on October 22, 1934. The patient had 
worn fcr а ew hours only shoes with a hx ker 
heel chan astal. One week following this epzi- 
of high+heeEd shoes, pain was noted in сле bft 
instep. Afte a week of discomfort a phrs ciis 
was cal ed. Mo history of direct trauma ca 14 
be obtaimed, and infection was suspec «c. 
Treatment was instituted with infection as th= 
working dizgnosis. After three weeks o: п- 
effectual -h--apy the patient was refer-ec “o- 
roentge1 згч у. Roentgen examination o; the 
left fect shows fracture of the shaft of the 
second metatarsal. The fragments аге zik toe 
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end with slight lateral displacemen:. The zlign- 
ment and position are considered to be quite 
satisfactory. 

In view of the history of no c rect trauma, 
this is in all probability a case of spontaneous 
fracture (march foot). No callus is noted. 

The foot was immobilized in a plaster boot. 
After six weeks the patient was ‘ree of symp- 
toms. 


Roentgen study October 31, 1635, shows old 
solidly united fracture of the shaft of the 
second metatarsal. There is only 4 ght thicken- 


ing at the site of fracture. 


COMMENT 


The first case is believed to he the acute 
form, because of the Ristory of onset fol- 
lowing sudden and unaccustomed strcin in 
using a spading fork. This tvpe is properly 
called forced foot (pied forcé). 

The second case represents the chronic 
form wherein the symptoms are not defi- 
nitely dated, but apparently follow pro- 
longed strain as must necessar ly ensue in a 
patient of excessive weight (220 pourds in 
this case) who follows an occupaticn re- 
quiring standing for prolonged periods. The 
episode of high-heeled shoes is possibly a 
factor, but probably a minor one. This 
type is properly termed overloaded foot 
(pied surchargé). 

While no competent roentgenolog'st will 
make the mistake of diagnosing sarcoma 
in cases of march foot, it must be borne 
in mind that the similarity betweer new 
bone formation (callus) and ostecgenic 
sarcoma is at times striking anc the pathol- 
ogist with a stained section before him 
may be in doubt. The points or differentia- 
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tion between these two conditionsemay be 
stated as follows: In new bone of the nor- 
mal reactive type the osteoblasts are rela- 
tively small, equal in size, and are associ- 
ated with preceding connective tissue con- 
taining many spindle cells and fibroblasts, 
and are arranged in order v rows about 
definite spicules of new bone. The histology 
of sarcoma shows a proliferation of connec- 
tive tissue passing through the stages of 
spindle cells, osteoblasts, osteoid tissue, 
and new bone. Osteoblasts predominate, 
these having large deep-staining nuclei and 
a cytoplasm pointed in one direction like 
the tail of a tadpole. Amorg these cells а 
deep-staining osteold substance is found. 
This direct ossification differs in these 
sarcomas from benign reactive bone seen in 
inflammatory conditions znd osteitis fi- 
brosa in two outstanding respects: first, the 
osteoblasts predominate and great num- 
bers are packed in among the osteoid tissue 
in a disorderly fashion; the osteoblasts 
vary in size, giving rise to numerous large 
binucleated forms, and thev are not lined 
in orderly rows about dennitely formed 
true spicules; and second, the osteoid tissue 
is laid down helter skelter and bears no 
constant relationship to the amount of 
fibrous tissue or osteoblasts present. In 
some sections this osteoid substance may 
infiltrate everywhere, compressing the 
masses of osteoblasts between it. In other 
sections, the osteoid tissue may be rela- 
tively sparse ard the osteoblasts and their 
precursors, the fibroblasts, may predomi- 
nate, the osteoid eisestanice being preset 
only in scattered areas. 
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CASE REPORT 


By SAMUEL M. 


WEINGROW, M.D., and WALTER A. BRAY, М.Г. e 


NEW YORK CITY 


HE literature indicates that aneurysm 
of the abdominal aorta is not common}. 
In 10,360 autopsies Müller? found 6 cases. 
Among 468 cases of aneurysm ат St. 
Bartholomew’s Hospital only 2: were ab- 
dominal.? Out of 81,338 patients at Belle- 
vue Hospital only 3 suffered from an- 
eurvsm of the abdominal aorta,” and &ur- 
ing a period of twenty-five years only 21 
cases of aneurysm of {Ме abdominal aorta 
were seen at the Presbyterian Hospital? 
The diagnosis of this condition is impor- 
tant not only to save unnecessary laminec- 
tomies but also to differentiate it from 
other abdominal conditions. Arter running 
a short course these aneurysms rupture 
into the viscera? or erode the vertebrae 
with the production of paraplegia anc in- 
volvement of other organs.! Gregory’ has 





Fic. т. The outline of the aneurysm is seen extend- 
ing from the tenth to the twelfth dorsal vertebra. 


e * From the Neurological Service of the Cit» Hospita 
Ф 


shown that compression of the spinal cord : 
has had little attention in aneurysm of the 
abdominal aorta and that it is often mis- 
taken for spinal cord tumor, the diagnosis 
being made during laminectomy. 

The following case shows the importance 
of reentgenography in the diagnosis of 
these cases, no« only because the diagnosis 
would not have been made otherwise but 
that laminectomy might have been at- 
tempted or the patient would have been 
encouraged to walk about during the 
period of improvement rhus exposing her 
to the danger of rupture of the aneurvsm. 


B. C., a colored womag, aged forty, was 
admitted to Bellevue Hospital in February, 
1934, complaining of paralysis of both lower . 
extremities of three weeks’ duration, and 
marked constipation. She claimed that prior 
to the onset of the paralysis she experienced 
weakness in the lower extremities for about a 
month. At this time she ncticed a lump in her 
back. In January, 1934, her right foot became 
paralyzed and a little later she was unable to 
move her right leg. Three weeks later paralysis 
set in in her left foot and after admission to the 
hospital there was no motion in her left leg. * 

Her past persoral history was negative ex- 
cept for a salpingectomy one year before admis- 
sion. During her stay at Bellevue nothing was 
noted in the other systems except a systolic 
murmur at the apex, and the neurologicyl 
examination showed no pathological reflexes 
or sensory changes, and the knee and ankle 
jerks were active and equal. The roentgen 
examination at that time showed considerable 
destruction of the bodies of the eleventh and 
twelfth vertebrae suggesting a neoplasm. 

On March $, 1934, the patient was trans- 
ferred to the Neurological Service of the City® 
Hospital. Neurological examinztion showed no 
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coordinative, sensory, motor,or reflex changes 47 
in the upper extremities. In the lower extremi- x 


ties there were paralysis and absent tendon 


reflexes. There was a positiv® Babinski toe \ 
through the courtesy of Dr. George ]. Plehn, Director of Radiology. 
» • 
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sign in фе left fcot and a positive plantar skin 
reflex. Һе crarial nerves presented nothing 
positive except the pupils which were fixed to 
light Jur resoonded to accommodation. The 
sensory exar inatiom disclosed an absence of 
position and vibration sense in the lower ex- 
tremitie: with a preservation of tactile pain and 
tempera ure perception. The upper abdominals 
were present z nd the lower absent. 

The patiert was sent to the radiological 
department от which Dr. Plehn submitted 
the following report: 

The lewer dorsal and upper lumbar region 
indicates a marked destructive lesion probabh 
secondary to aneurysm. There is a complete 
destruction of the eleventh and twelfth dorsal, 
lower end of tenth and upper end of first lum- 
bar vertebrae (see Figs. 1 and 2). The large 
shadow кт the descending portion of the aorta 
is very siggestive of aneurysm (Fig. 1). The 
location 5 prcbably below the descending por- 





e. 
Fig. 2. Tke destruction of the bodies of the eleventh 
amc twel'th dorsal vertebrae is seen. 


2 Aneurysm of the Abdominal Aorta 15 





Foentgenogram showing the їпїегстэсюг f 
the -r-odel in its descent at the leve о! -le 
elevent dorsal vertebra. 

юп cf the thoracic aorta as it ensezs Фе 

d aphragm. 

On March g lipiodol was injected эу te 
cisternal reute and it was seen to stop zt the 
leve! ef -he eleventh dorsal vertebra- F & 3 
On March 29 a pneumoperitoneum was cene lx t 
it did ner aid the better visualizatior of the 
aneurysm. The intravenous pyelogram =} су 
tte Кавеуѕ in their normal розїтїст. The 
rcen-gen examinations were repeated Curr= 
the гойо ліва month and showed some act- 
czticn of the mass. Ө 

The bood Wassermann was negative vh 
the хела was 4 plus. Spinal fluid exam rm ati 
showed а ++ Wassermann reaction and zd} 
согу? ef 4443321000. The non-protein гїїсєр=л 
was 2f mg and the blood sugar 72 кс. per 
Ico 2.є. The temperature ranged becwzz с 
ard 1c1? Е., the pulse between 88 and 25 ааі 
tbe respication was normal. 

The pztient was started on silver salvarsan 
ard ate one injection developed a Hem 
heimer reaction. Courses of bismuth ard mee 
согу wer: tian instituted. 

Furter observation during the fol wins 
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two months disclosed the tendon reflexes of 
the lower extremities becoming lively starting 
with the leg which showed a positive patellar 
jerk, positive Babinski and heel tap.* Vibracery 
and position senses remained absent, while 
tactile and temperature perception, occasicn- 
ally questionably involved, remained unaffected 
afzer repeated testing. 

The patient was observed for a period of ene 
and a half years and during this intervalshowed 
variation in motor activity but little change in 
the sensory fields. The last roentgen examina- 
tion disclosed no change after an extensive 
course of antiluetic therapy in the warcs of 
Dr. А. B. Cannon. The last neurological exami- 
nation showed a paralysis of both lower ex- 
tremities, a bilateral patellar clonis, absent 
Achilles and plantar tendon reflexes wich a 
preservation of the dorsal tendon reflexes cf 
the foot.* The vibratory and tactile sensibility 
were hardly involved. The sensorv picture 
associated with the paralysis and reflex chenzes 
forms a unique syndrome of anteropostericr 
compression of the cord, showing a sparing of 
the lateral columns with slight evidences of 
pressure upon the pyramidal tracts. Percussion 
in the area of involvement disclosed a dullness 
instead of flatness. Auscultation revealec a 
peculiar gurgling sensation and a distant эги. 
which were not heard in other portions ia the 
area of the spinal column. 
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I. А case of aneurysm of the abdominal 
aorta with erosion of vertebrae is pre- 
sented. : 

2. karly roentgen diagnosis was helpful 
in preventing the subjection of the patient 
to a laminectomy, and influenced therapy 
that arrested the progress of the condition 
for one and a half vears. 

3. A syndrome of anteroposterior com- 
pression of the spinal cord was noted in 
this case. 


SUMMARY 
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OP )TRAHEPATIC STONES AND STONE FORMATION 


Ву А. GALAMBOS, M.D., m1 V. MITTELMANN, M.D. 


т NEW FOEK Тг 


‘ 

E term cf “intrahepatic stones" 

designates the presence and the location 

of the stones in tae intrahepatic passages, 

regardless =f tae primary place of forma- 

tion or origin of the stones. In contradis- 

tinctior to this term we would designare 

with ““ntrahepatic stone formation" or 

\ "jntrahepamec lithiasis” processes of pri- 

) mary sone formation within the intra- 

) hepatic passages, i.e., the hepatic duct, its 

" seconda-y branches and the radicles. This 

differen -iati-n seems to us to be based on 

well-est: bliched principles, not clearly pos- 

tulated in the earlier publications. The for- 

mer condition is by far the more common 

one, anc mcst of the cases reported in the 
literature belong to this group. 

Our know edgz*concerning stone findings 

. in the liver :5 by no means a recent one. 

. `+ The lite-atu- cn this topic is rather in- 

structive v callected by Beer,’ in his paper, 

to be referred to later. Intrahepatic stones 

are on гесогс as far back as 200 years ago 

or over, and according to Courvoisier’s 

collection in 891, the number of the listed 

cases amounsed to 50, while Beer in 1904 

makes refere-ce to 150 cases. Of course 

many of these -eports could not stand 

careful scrutimy, as we shall point out later. 

In view of the fect that stones in the 

zallbladder w=re round as frequently as up 

o то рег zen: of all the autopsy material; 

arthermore, that in a considerable per- 

ёепгабе o such cases intrahepatic stones 

ere detected (according to Schroeder, 

~ з= in a*out 8—9 per cent, according to 

Peters, Haenahot in about т per cent of 

the extrahepasc lithiasis), one might have 

concluded tha- intrahepatic stones are not 

мегу rare occ rrences, and careful post- 

morten  exan nation should have un- 

ibtedly materially increased the inci- 

F irtrak*patic stones. 

Intrahepatic stone formation is con- 

sidered a зеет агу process, following a 

primarily =xis ng extrahepatic lithiasis. 







The type and character, as wel! as -he 
chemical composition of the stones 11 the 
liver, cre practieally always idente<! w th 
tic eres found in the gallbladder 

п al! the 6 cases of Beer and гт orc- 
tically all the other cases quoted » Fm 
эп cexPwing the literature (Naury a ЕФ 7, 
Riedel. Czerny, and others). thee vas 
oresert simultaneously with che iat—- 
аераг:с stones also an extrahepetz Scm2 
tormetzcon (cholelithiasis, impacted св 2 
m tne Gammon du@, cholangeiis, œc. . ka 
none of the cases presented was the- атт 
con vinang evidence of the existeace e^ 
i1mabe»atic stones without the pa—cp- 
ton ef the gallbladder. In the r—23d. 
pub ished case of Koster and Gerber, bo 3 
excrahepatic and intrahepatic lithiass ve— 
smniltzreously present. Graham, 5k, 
Copier, and Moore? also note that Реза: 
stones. with simultaneous store fi-cing. 
ит the excrahepatic biliary passages, ¿ze ac - 
rare occurrences, "it is rare however fa 
stones te be located in the hepatic fet 
zlone.' This is their only remark rege-d n= 
intraiepetic stones. No hepatic stonss -r= 
mentored in any relation in the well- 
krown textbooks of Assmann, Caran,’ 
Jorden”  Matthes,? Mever,? Sed r,” 
М-Х >валск and Whittaker," Holme= азс 
^vgzes* and Lyon!" among others 

lm 2 czses presented here, intrahepa-ic 
stcnes were found in individuals, wie bid 
пот suffered from calculi in the gall» a-cer. 
In both czses there was a genuine, pmisr-', 
localized stone disease, affecting the «n a ler 
hepatse b-anches or radicles, without ry 
gererzlization in that organ, ог sinat 
là? parte pation of the gallbladaer im tre 
proves... Jaese cases should accordimyr Le 
c ass fec cs principally “intrahepatic mn - 
as s," mccntrast to the intrahepatic stea , 
where the origin and formation plac cf 
the s*cnes remain open to question. 

Diagncss in both of our cases лаг ia 
mace intre vitam by means of roentge xg- 
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raphy, in contrast to the genera! rule in 
which no intra-vitam diagnosis but only 
post-mortem incidental findings detected 
the presence of biliary calculi in the smaller 
biliary passages. In both cases also surgical 
procedures were performed, in the first one 
prior to diagnosing the intrahepatic litki- 
asis, in the second case, following it. 
CASE REPORTS 

Case 1. I. L. female, aged forty, Russian 
Jewess, first seen at our office on November 22, 
1928, referred by the surgeon who had per- 
formed a cholecystectomy six months prior to 
that date. Patient had been suffering for four 
years prior to this operation. The pain, as 
described, was typical of ¢holelithiasis, the at- 
tacks coming on first at rarer, later at more 
frequent intervals. During the year preceding 
operation, the pain never subsided. Diet ¿nd 
medicines were of no help. 

The surgeon removed the gallbladder, which 
however did not contain any stone. Patient 
felt perfectly relieved after the cholecystectemy 
for about six months, when, about two weeks 
before she first came to our office, complaints 
recurred again, with the same type and severity 
cf the pain as existed before the operation. Pa- 
tient lost то lb. during the last two weeks. 
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The surgeon, puzzled by the геси елсе of 
painful attacks, re-hospitalized zhe Watient. 
After the hospital stay, no diagnosis being 
established, the patient was referred to, us. 

Physical examination failed to show any ob- 
vious pathological condition. Even the liver 
and gallbladder region proved to be free of any 
abnormal findings. 1 

Roentgen examinztion, however, detected 
the presence of certain shadows on the films 
taken of the liver rezion. This shadow proved 
to be identical on each of the films taken at 


diderent times and under various techniques, j 
and was similar to the well-known bilirubin { 
calcium stone shadows, such as are often found ( 
in the gallbladder. The stones were distin- 


guished by their opaque calcium content; the 
individual stones were of a pinhead or cherry 
pit size, and of uniform shapes, grouped in 
cluster formation, the mass being approxi- 
mately the size of a walnut, locazed within the 
shadow of the liver m the medio-clavicular line, 
at the height of the 12th rib (Fig. 1). 

After excluding ай possib diagnoses such as 
stones in the gallbladder (the gallbladder had Е 
been removed previously) or in the renal pelvis, e 
calcified glands, calcification of the cartilages 
of the ribs, ossification in the scar tissue, des- 
moid and dermoid tumors, teratoma, calcified 
echinococcus cyst, ‘oreign bodies, iodeikon free 
or in gelatine capsules, diverticular barium re- 
tention in the colon, drugs, etz., we made a 
diagnosis of intrahepatic stones. 


Case п. N. С, female, aged thirty-ong 
Italian, came to our office on October 25, 1930, 
with the chief complaint of incessant vomiting 
of two months' duration. Patiert vomited after 
each meal, severa: times daily. The vomited 
mass was described as sour, not containing any 
stagnant food. It has never been tagry ê 
bloody; 16 lb. loss of weight. Complete anor 
exia; general weakness. No pain of any atur 
nor any other complaints were menffoned. I 

In the past history somewhat similar womit- 
ing spells were reterred to; the first one about 
fifteen years ago was of a duration of nearly 
five years, and another one, three vears ago 
of a duration of а few months. Appendectomy 
had been performed five years ago. 

Clinical examination, inclweding pt 
negative. 

Ewald test meal revealed ncrmal acidity and 
motor power. à 

Roentgen examination of the gastrointestinal 










negative. The gallbladder did not 
give amf shadow on the flat plate. After tae 
Стаһањ Col- test, the gallbladder was visual- 
ized, aad wae of a normal contour and appear- 
ance. T he dye concentration power was slightly 
diminished. No pathology, such as adhesions ar 


tract v: 


stones vas roted. After the administration of 


fat-containirg food, the gallbladder contracted, 
probably less promptly afid to a lesser exte at 
than normal 

While the gal bladder region seemed to be 
negative, the liver contained a multiple store 
shadow simi ar to the one described in the first 
case, bemg cifferent only in regard to its loca- 
tion. The cluster of stones was lpcated between 
the 11: amd the 12th ribs, near the outer 
bérder of the liver (Fig. 2). 

Med al treatment resulted only in transito-v 


imprevemen~ as manifested by the cessation of 


the vomiting and some gain in weight. The 

presence of the intrahepatic stones could, n 

our орит оп, hardly explain the clinical pictu-e 

as described. A causal correlation seemed to ts 

too ineenclisive. Although the intrahepatic 

*. stones seeme], a priori, not easily amenable -o 

* *surgery, still arter both symptoms, vomitirg 

and loss of weight, following the initial ir- 

provement m the general health, recurred 

again, at the patient's request an exploratory 
laparotony was decided upon. 

At the ope-ation the stomach and the dus 
denum proved tc be normal. The appendicula- 
region zhib ted some slight adhesions, which 
were released. The gallbladder showed an ua- 
uSual ату yellow appearance: a fatty infiltr -- 
tion of rs wall. It was densely filled, withou- 
any visible »athology, adhesions or palpable 
stone frdings. The surgeon and both of his 
assistants wee able to easily palpate the stones, 
as "visualized on the films, located on the lower 

near the edge. They месе 


surface ef the liver, 
y removed. 
` The zallb®idder, though apparently without 


any paebologr, was removed and seemed to be 
пбгта! »ut contained a pure cholesterol stone 
of an akmond size, with sharp edges and su~- 
faces, woth = crvstalline, glistening, brillianr, 
ransluc@nt character and light yellowish color. 
"hi ,T the gallbladder as well as after 
. zavé no (positive nor negative) 
shadow on tae roentgenograms, its absorpticn 
power pessilty gqualling the surrounding bil-, 
as is usually һе case with cholesterol stones. 


Patient fel all right after the operation, ur til 
е . 



















Fic. 2. Case п. 
about six weeks later, улеп vwomit-g sad 
ano-e<iz recurred again. 
COMMENT 
Two cases are reported with zrown- 


scribed. cluster-shaped intrahepatx stcae 
shadows, as detected in both cases Ëv 
roeatzenography and confirmed m з= 
secorx] case by operation. In Бә cases be 
їптталегсай!с stones must be consicered а 
expressons of genuine intrahepatc Ed- 
asis, »ecause simultaneously with t= рг=- 
enc? of stones in the hepatic ducts, r e ota or 
stone formation or location ir бае »idz- 
svs-em could be found. А 

Ia case of intrahepatic stenes witk 
simuktareeus extrahepatic Ithms., -He 
place of origin for the intrahepatic stor =ѕ 
та> be questioned. Ther may ha-- been 
formed in situ, within the ntrahepatec 
ducts, cr they may have been earriec th=- 
from the extrahepatic passages. Hoerev=r, 
in Loch of our cases, the ехїгалева-= pas- 
sages were free (from inflammatin and 


sim ler stones), and they as tae scvrce af 


formetEn of the intrahepatic stone сок id 
hardly come into question. 
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In the first case, six months prior to the 
calculous findings, the gallbladder had been 
removed, and no stone was fourd in the 
gallbladder or in the common duct. In the 
second case, the gallbladder was removed 
and found normal, without any sign о? in- 
flammation or other pathology, as was the 
common duct. This undoubtedly incidental 
finding of a solitary cholesterol stcne in the 
gallbladder as expression of certain met- 
abolic disturbance points to an entirely 
different etiology from the one waich pro- 
duced the small multiple calcium bilirubin 
stones in the hepatic ducts, as expressions 
of chronic inflammatory process. The ab- 
sence of any inflammation in the gall- 
bladder rules out the possibility of the 
extrahepatic passages as the formation 
place of the stones detected within the 
hepatic ducts. Consequently both cases 
represent the unique type of a renzl intra- 
hepatic lithiasis when the stones found in 
the hepatic ducts were also produced there. 
Their existence was not co- nor subordi- 
nated to a simultaneously, in fact, pri- 
marily existing extrahepatic stone forma- 
tion, as is the case in the majority of all 
the cases described in the literature. 

In view of the extremely rare occurrence 
of a genuine and solitary intrahepatic 
lithiasis as herein described, questioning 
the diagnosis, especially with respec: to 
the interpretation of the roentgen findings, 
seems to be perfectly justifiable. However, 
the picture of a typical shadow was a 
constant and identical finding on all the 
films, though various techniques, postures, 
time factors, etc., were employec, and all 
the possible* differential diagnoses were 
carefully considered. Consequently both 
the direct and also diagnosis by exclusion 
tended to substantiate and to corrobcrate 
the diagnosis. 

Accepting the diagnosis of intrahepatic 
stones, in fact, that of an intrahepatic 
lithiasis, it is of more than merely aca- 
demic interest to analyze the question, 
whether this latter represented solely an 
incidental finding or whether the com- 
„plaints referred to were in causal rela- 


e 
A. Galambos and W. Mittelmann Augur, 17 
е 
tion with these findings. In oth& words, 
whether the patient suffered from tle intra- 
hepatic stones, i.e., the complain&s were 


caused by the intrahepatic lithiagis, or 
there were other conditions responsible for 
these symptoms, and the stone finding 
was only incidental. 

It is generally known that stones may be 
lodged in extrahepatic passages for a very 
long period, even for a life time, without 
causing any symptoms; possibly this may 
be the case in certain instances of intra- 
hepatic localization of the stones, espe- 
cially if the obstruction of the bile flow is 
incomplete (Murchison). This interesting 
fact can be contrasted with the dyskinetic 
attacks of cramps, 1.е., cholelithiasis-like 
painful attacks occurring without inflam- 
mation or stone, in a purely reflex manner 
(Aschoff, Westphal). Accordingly in ex- 
treme cases stones may be present causing 
no symptoms whatsoever, and again, in 
absence of stones or inflammation chole- . 
lithiasis-like cramp may be complained of. • 
Again, in other cases, intrahepatic stones 
may do more harm than the usual location 
of the stones in the extrahepa-ic passages. 
Pressure, pain, inflammation, icterus, de- 
cubitus, abscess, cholangitis, pylethrombo- 
phlebitis, etc., may result from the pres- 
ence of stones in the hepatic passages, 
especially if the inflammation becomes 
active. 

The next question is whether the stones 
found within the liver shadow were actu- 
ally produced in situ, or whether they 
made their way there, either by migratian, 
or by natural expansion. Ы 

In cases of obstructive processes of N 
common duct, caused by impaeted stones, X и 
if the number of stones procuced jn the 
gallbladder is very large or the stones are 
growing in size by accretion, the latter 
may fill up the adjoining large biliary pas 
sages, and if still more room is 
for the lodging of these stores 
secondary branches of the biliar! 
may of necessity become filled with stones. 
This phenomenon can occasionally be ob- 
served during post-mortem examination, 
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This cegfaimy was not the case in either 
of our #5е$. 


In сфе of real “migration” of the stones, 
two hs ете open. Intrahepatic stones 
may have access to the extrahepatic routes, 
and a small intzahepatic pigment concre- 
ment may serve as a nucleus for larger 
stone ‘ormetion in the gallbladder, or 
again, gallbladder stones may wander 
through the cystic duct and make their 
way to the common or also the main hepat- 
ic duct or from the latter into the second- 
ary Багу passages. This possibility also 
is excluded i3 our cases. . 

Ја ary of che aforementioned possibili- 
ties it remaias a natural prerequisite that 
the stones feund in both the extra- and 
intrahepatic passages must show similar 
chemical and morphological qualities, al- 
though sligh* changes due to various, sub- 
sequent, recidivant stone formations may 
have their impregnation thereon. 

In case of intrahepatic lithiasis the hepat- 


“ic stones are produced in situ. It was reason- 


able for us to assume that both of our cases 
belonged to -his group. And so this infer- 
ence by exclusion leads to the same con- 
sideration as our clinical and direct con- 
clusion leads, namely, that both cases rep- 
resent genuine, primary intrahepatic lithia- 
sis. 

*À further ' :ndirect" way leads us to the 
same ccncluson. The postulates, as for- 
mulated for she :ntrahepatic stone forma- 
tion by Beer. comprise the following: an 
obstructive caolangeitis, due to impaction 
by. end not by tumor or any 
other pathology—in the common duct; a 

ration of two months or more; the pre- 
sence of cerfain dyscrasia or disposition to 
stone ¢crmaton. These postulates were 
encountered im all of Beer's cases and in 





e nost of*he cases quoted by him from the 


terature, in which both intra- and extra- 
tones were simultaneously pres- 
cases, intrahepatic stones were 
thov- the participation of the 
*xtrahepatic Passages, and none of Beer's 
»rerequisites wêre present. 


Intrahepatic Stones and Stene Formation 


SUMMARY 

Two cases of true, primary intrali-patz 
lithiasis have been reported, witacit the 
рагасратюп of the extrahepatic biliar- 
system, 1л absence of the commonly mowa 
postuates to the stone formarioa in th= 
liver. j 

Ir »oth cases diagnosis was mzde b~ 
roentgen examination. 

The extreme rarity of this cond=tim has 
been s-ressed. 

A d scuesion has been given of the pox 
sible causal relation between the cEnic d 


symptoms and the intrahepatiz stone 
Andine. 
= e 
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WHAT THE RADIOLOGIST SHOULD KNOW 
ABOUT CLINICAL PATHOLOGY* 


Ву KARL KORNBLUM, M.D., and HENRY J. TUMEN, M.D. 


PHILADELPHIA, PENNSYLVANIA 


HE work of the radiblogist brings aim 

in intimate contact with every spe- 
cialtv in the modern practice of medicine. 
To keep abreast of the times in every 
specialty is obviously impossible, and vet 
the radiologist, to be regarded as a con- 
sultant, must of necessity be conversant 
with the fundamentals upon which the 
various medical specialties are based. 
Furthermore, intelligent roentzen irter- 
pretation is dependent upon a full appre- 
ciation of the significance of the clinical 
and laboratory data available in any given 
case. Only after careful correlacion of the 
clinical, laboratory and roen:genological 
findings can an intelligent opirion 5e ex- 
pressed regarding the significance of the 
roentgen changes. 

Most radiologists in their efforts to 
master the art and science of rcentzenol- 
ogy have neglected and forgotten much 
of the general knowledge of medicine that 
was taught them in the mecical school. 
Furthermore, in most instances, many 
vears separate the radiologist from his 
student days, and during these years 
numerous and noteworthy advances aave 
been made in all branches of medicme. In 
his daily work, the radiologist finds him- 
self constantly confronted by such a lack 
of general knowledge as to be a serious 
handicap to the efficient application of his 
specialty. In no branch of medicine is this 
deficiency more keenly felt than in cliaical 
pathology. A working knowledge of the 
clinical significance of the various labora- 
tory tests, both new and old, is of iresti- 
mable value to the radiologist. It is with the 
idea of supplying this working knowledge 
of clinical pathology, written for radiolo- 
gists, from a radiological pomt of view, 
that this presentation is offerec. 


* From the Department of Radiology and M elizine of the Graduate Hospital of the University of Pennsylvania, Philadelphia. Read 


It is not intended to give a full and com- 4 
plete résumé of {Ме present status of clini- 
cal pathology. The more elementary and 
generally known facts have been omitted. 
Such aspects of the subject as find most 
frequent application and are most univer- 
sally employed have been selected and 
while not alP are of direct interest to the 
radielogist, nevertheless they bear upon 
such important phases of medicine as to 
make them desirable possessions of every 
well-informed radiologist. It is further 
acknowledged that this presentation has 
not been strictly confined to clinical pathol- 
ogy since an attempt has been made to 
correlate the facts of clinical pathology 
with those of clinical medicine so that such ,* 
knowledge may be of most practical value? 


I. THE BLOOD 


Numerous and intensive investigations 
upon the blood have, in recent years, 
yielded rich rewards and have added much 
to our knowledge both in the field of hema- 
tology and in the biochemistry of the 
blood. It is our purpose to briefly revfew 
the more important phases of this subject, 
especially those aspects of particular inter- 
est to the radiclogist. The nomenclature 
of hematology is replete with names and 
terms that are most confusing to the urfini- 
паге. An attempt will be made to defne 
such terms as are considered essential tù 


proper understanding of the Subject. d 
A. The Cellular Elements of the Blond. 
Hematology. : М 

1. The Red Blood Cells—Erythrocyteg, • 







a. Normal Values: The norma 
of red blood cells for the male 
4,500,000 to 6,000,000 per c.mm. h 
The range for females is slightly less- 
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4,000.0gp to <,$оо,ооо. Various terms have 
been igfroduced to indicate the relative 
numbef of red cells in a given blood, thus 
normcW Aemra indicates a normal red cell 


count; eypercythemia a greater number 
than normal, and Aypocythemia fewer than 
normal. These terms have been used by 
Haden in his classification of the anemias. 

The ervthracytes (normocytes! have their 
origin in the »ore marrow and are derived 
from пис eated cells, termed »ormodblasts. In 
the ci»culatinz blood will be found certain 
immaure erythrocytes which differ. from 
mature cells in their staiming reaction. 
Whereas the mature red cell has a pinkish 
color when stained by Wright’s or Wilson's 
stain, the immature cell will show a dis- 
tinct bluish tinge. When this is diffuse 
throughout the cell the condition is spoken 
of as diTuse basophilia or polychromato- 
philia. When bluish granules are present 
the condition is termed punctate basophilia 
or sif p/sig. “uch stippling is of diagnostic 
“imporzance im chronic lead poisoning. In 
this cencition, however, the significance of 
such stippling is not clearly understood. 
The reicslocy'e is another variety of imma- 
ture erythrocyte. It shows filaments by 
vital stainimc and normally constitutes 
less than 1 per cent of the red cell count. 
An іпсгегѕе im reticulocytes is the earliest 
indication of regeneration of red cells by 
the bone marrow, and is also the first sign 
of the efectireness of liver in the treat- 
ment of pernicious anemia. These cells are 
also especially numerous in familial hemo- 
ly tec jaundice. An increase in number of 
any of tke above immature erythrocytes 
an indication of active red cell formation 
ру the bene marrow. 

The wecleaied erythroblasts are precursors 
ofthe rec corouscles and do not normally 





e occur iw the circulating blood. (a) The 


ormbfast is the irumediate precursor of the 
ythrocyte and is of approximately the 
:2ÀS(2) The macroélast is an earlier 
rmo last and is a fairly large cell. 
с) The wega’oblast is a large nucleated 
ery throblst coicerning which there is con- 
siderable dispute. It may or may not be a 
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precursor of the normoblast. The ¢ppzar- 
anze of megaloblasts in the circ ila ing 
bcod irdEates a profound disturs< ace of 
Боле marsow function. They are e-ccun- 
tered chiedy in pernicious anemia 

Varoas terms are commonly =: окей 
te designate a pathological appearence of 
the red cels. Distortion in the shave -f the 
ery tarocy tes is spoken of as porkioertcsis. 
Poldlocetes may occur in any severe 
anemia bu- especially in pernicieus a emia. 
An ca--shz ped or sickle-shaped cel sccurs 
n sicklecdl anemia. Variation ir. the -ize 
of tie eels is termed anisocytosis. he 
size or vemme of the red blood «el is of 
mocrtaac- since upon its volume vil de- 
denc the kemoglobin content. Vac a- or in 
size may ke due to a change in сіг meter 
or zFickme:s of the cell. Normal сеЁѕ meas- 
urag 7.5 microns are known as ж#>»?о- 
cytes. cells smaller than 5 micrors are 
aecrecites, while those larger thar ni- 
crons are ;zacrocytes and very large zc 5 are 
swrao-ytez In certain anemias the -ed 
cells a-e r-edominantly of one size, thus 
giv ng rise to the terms normocy tic, niao- 
суЧс, mzc»ocytic and megalocytic amen та. 
Pest-hemo-rhagic anemia is an exam ple of 
the nermacytic type, secondary агетшаѕ 
are usc a lv of the microcytic varie-y while 
m pernieicus anemia there is a marked 
ma-rocy oss. 

The size or volume of the red cor-uscle 
is obtaimed by determining the cene 
nidix which represents the relative v hu ne 
of the ‘ncmadual red cells as compared w th 
those cf ncrmal blood. The normal rar ge 
cf the vclume index is 0.8¢ to 1.c. l- is of 
consi lerz be value in the diagnosis сі per- 
ricious zremia since it is nearly abs: ys 
increased ‘m this disease and rarely 17 any 
ether cordation. In secondary anemi æ the 
volume index is usually diminished. 

b. Hernozlobin: The most impecrtent 
coast tment of the red blood corpuse es 15 
ben oz ob ir, with which they are sari sated 
to tie extert of 33 per cent of their = me. 
It is very rare for them to be deficiest in 
hem ozlobi The erythrocytes are b— ken 


down in the liver, spleen and circu ating , 
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blood and the liberated hemoglobir is 
utilized by the spleen and liver in the re- 
construction of the blood. The oder 
method of estimating the hemoglobin con- 
tent of the blood in percentage ts very un- 
satisfactory inasmuch as there is consider- 
able variation in the standards or the dif- 
ferent types of hemoglobinometers used 
for this purpose. It is much more accuzate 
ro determine the number of grams of hemo- 
globin per 100 c.c. of blood. This method 
is rapidly replacing that in which the hemo- 
globin is reported in percen-age. The 
normal values of hemoglobin are for the 
male 14 to 18 grams per 100 c.c. of blood, 
and for the female, 1$ to 15.5 grams. For 
those who still prefer the »ercen-age 
method, this can be obtained by multiply- 
ing the number of grams of hemoglobin by 
6. 

The color index of a given blood repre- 
sents the relative amount of hemoglobin 
per individual red blood cell as compared 
with that of normal blood. The normal 
range of the color index is 0.8: to 1.0. A 
color index above 1.0 is characteristic of 
pernicious anemia while a low index occurs 
in chlorosis and most cases of secondary 
anemia. A decided variation m the color 
of the individual red cells has been termed 
anisochromia. Cells of normal color are 
normochromic. Cells showing a decrease in 
color are said to be hypochromic, while 
those of unusual pallor are achromic. 
These changes may be due to a decrease in 
the amount of hemoglobin but is more 
frequently the result of an unusual rhin- 
ness of the cell. Likewise extremely thick 
cells will appear unusually dark, A»per- 
chromic. Such cells are common in perni- 
cious anemia, while achromia :s character- 
istic of chlorosis and some types of second- 
ary anemia. On the basis of color, we тау 
therefore have a normochromie. hy pochro- 
mic, or hyperchromic anemia. 

c. Sedimentation Rate: For some time it 
has been known that under the influence 
of various diseases there is acceleration in 
the rate with which red corpuscles settle 
out of blood prepared so that it wil? not 


Karl Kornblum and Henry J. Tumer Au 


;UST, 1936 
е 
clot. Recently, advantage hes b&n taken 


of this fact in the diagnosis and jKognosis 
of various conditions, and, although there 
are still many phases of this subject which 
require clarification, the study of the sedi- 
mentation rate has been of great value. 

The test can be done either by determin- 
ing how quickly she blood cells settle to a 
given level in a standard tube or by meas- 
uring the distance that they fall in a given 
time. As usually performed ir this country, 
the latter method is employed. It is neces- 
sary to correct for anemia, since it has been 
shown that epparent acceleration of the 
sedimentation rate takes place if the num- 
ber ог cells per unit of blood volume 15 
decreased. If correction is made for anemia, 
the normal sedimentation гате, that is, the 
number of millimeters the blood will settle 
in a standard tube in one hour, is usually 
3 to 5 mm. and the upper limit of normal 
is 10 mm. The sedimentation rate is in- 
creased in the presence of acute and chronic | 
infections of all types. There 15, therefore,* 
nothing specific about this test. It is of 
great value, however, in following the 
course of an infection and is of particular 
worth in determining the degree of activity 
of pulmonary tuberculosis. The sedimenta- 
tion rate very often remains increased after 
all other signs of activity have disappeared. 
In the study of tuberculosis, determiwa- 
tions of the sedimentation rate are of great 
assistance in conjunction with the roentgen 
examination of the chest. It has also been 
shown that most instances of malignancy 
are associated with increased sedimerta- 
tion, so that this laboratory procedure fre- 
quently aids in the differential diagnosis\f 
tumors. s 

d. The Anemies: Recent researches upon 
the blood and blood diseases have very 
materially changed our concepts regarding e 
the anemias. Ortenberg, in an excellent . 
review, gives a résumé of tae nqteworth 
experimental wcrk that has b done i 
recent vears upon this subject. As 
of such investigations a better understand- 
ing of the nature and préduction of the 
various types of anemia is zfforded. 
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It is if portant to remember that anemia 
is not $ disease but a symptom that 15 
commqh to a variety of conditions. It is 
usually the result of injury or insufficiency 
of the beod-forming organs, rather than 
any distarbance in the circulating cells of 
the blood. However, a study of the blood 
will often reveal the nature of the bore 
marrow disturbance and may indicate the 
etiological agent responsible for the condi- 
tion. The function of the red blood corpus- 
cles is to carrr oxygen from the lungs to the 
tissues, and since this function is the prop- 


erty of -he hemoglobin an &stimation of 


thg hemoglobin content of the blood be- 
comes of prime importance. In the estima- 
tion of tte hemoglob n content, three fac- 
tors are * be taken into consideration: the 


number of red cells, the size (volume) of 


the red cells, and the hemoglobin content 
of each cell. A deficiency of hemoglobin, 
which constitutes what is commonly 
termed “anemia,” may, therefore, be due 


"to any ene of three factors: too few cells, 


cells tha: are too small or cells which do not 
contain sufficient hemoglobin. This latter 
condition is very rare. Therefore, in the 


detection anc determination of the type of 


an anemia, one must know the red cell 
count, the volume index (size) and the 
color incex ‘hemoglobin content per cell). 

*Anenva 15 a symptom with which every 
practitioner is more cr less constantly con- 
fronted. The radiologist finds it as an im- 
portant complication in many patients 
suffering from cancer, and thus he has а 
disect jrterest in this subject. The rapid 
advance in our knowledge has brought 
about the necessity of reclassification of the 


“anemias. C'zenberg's new classification, 


given en pare ir Table т, is based chiefly 

upon pathogenesis and response to treat- 
ment. * 

Anem-as due to various deficiencies: The 

| su ting from various deficiencies 

‘hich gare best understood and 

whi ave given the most gratifying 

therapeutic results, since supplying the 

deficient substánce usually suffices to cure 

or check the anemia. Iron has long been 


nemia 
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OTTEN BERG'S NEW CLASSIFICATION €F ANE Was 


Anemia cue to: 
I. Deærciencies. 
А. Imn deficiencies. 
3. Deficiency of "antianemic princ ple" 
—. Nutritionab deficiencies. 
lI лагу to the blood-making orga: s. 
3. Toxic destruction of marrow. 
B. Mechanical replacement of marrow. 
—. Ipterference with blood regen=ra ioa at 
seme intermediate stage. 
Disintegration of blood. (Hemelys s.) 
3. Caused by hereditary defects о red k coc 
cells themselves. 
"Toxic destruction of blood. 


HL 


recozrizec as a prime factor ів tae “rect 
ment o^ anemia, yet until receat veers 
little Fas Feen known regarding the mar ner 
and mechanism of iron utilizatioa Ly tae 
body. As the result of recent krovledze 
iron tve-apy has been placed upom a mcre 
ratione] basis. Anemias resultiag Ёст 
simple bss of blood such as occurs 17> car- 
cinome of the uterus, malignancy ef tae 
gastrGntestinal tract and peptic alc=r are 
now recognized as due essentially te топ 


deficiency. Those anemias in whick ron 
deficiency is a basic factor are termed 
hypecarsimic anemias. In ths category 


is (2/6702, which is an example of с aar- 
mocy thermic, normocytic and hy pschremic 
anemi, having cells normal in number aac 
size bat deficient in color. 

P-oozbly the most noteworthy certri- 
butior ж our knowledge of the aremias is 
the recognition of an "anfiamemic prm- 
ciple, due largely to the work «f ®Ї not 
and Murphy. These investigators, stimu- 
lated be the prior researches of W прріє 
and Eobscheit-Robbins, found taat Iver 
is pract cally a specific for pernicious zre- 
mia. The substance in liver which co пгт 
the ame nia is referred to as the * antizre- 
mic piacple.” There is now recagn zed a 
group о anemias due to a deficiency of the 
antiaremic principle of which perraccus 
anema is by far the most importent 

There has long been recogmized, as ar 
essentia part of pernicious anemm, ar 
absence ої hydrochloric acid in the stom- 
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ach. It has been found that without ex- 
ception achlorhydria precedes all other 
symptoms of the disease. Casde and his 
coworkers, investigating the relationship 
of achlorhydria to pernicious anemia, found 
that when chopped meat was first thor- 
oughly digested with gastric juice and chen 
administered to pernicious anemia pa- 
tients, it was as efficacious as the adminis- 
tration of liver. It is therefore recognized 
that the antianemic principle consists of 
some substance found in normal gastrc 
juice (intrinsic factor) and another essen- 
tial substance supplied by beef masce 
and certain other foods (extrinsic facror). 
The combination of these two substances 
in the stomach produces the anrianem c 
principle. When absorbed, it is stored in 
the liver and thus accounts for ће efficacy 
of the administration of liver in pernicious 
anemia. 

Probably no disease presents more pro- 
found blood changes than does pernicious 
anemia. It atfords our best example of a 
hypocythemic, macrocytic and hyperchro- 
mic anemia, having a marked reduction 
in the number of red cells which are larzer 
than normal and darker in color. The гей 
cell count is frequently less than 2 million. 
The disease is characterized by a pork:lo- 
cytosis and especially ап anisocytosis, 
there being numerous macrocytes presen-. 
The color and volume index are both in- 
creased above 1.0. The platelets are much 
reduced in number, as are also the leuko- 
cytes. With the onset of a remission many 
immature red cells appear, first the reticu- 
locytesand then thepolychromatophilic and 
stippled red cells. Nucleated erythroblasts 
may appear, both normoblasts ard megalo- 
blasts, when there is marked bone marrow 
activity. The megaloblasts are usually few 
in number but their presence is of great 
diagnost:c significance since thev are rarely 
found in any other condition. 

Under zutritional deficiencies is to be 
found a large group of anemias due to 
deficiencies of the various vitamins and 
food elements and the anemias accompany- 
ing biliary, duodenal and pancreatic fis- 
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tulae. No doubt the anemia so c&nmonly 
found in certain malignancies ison the 
basis of a nutritional deficiency, esecially 
those of the gastrointestinal tract." Inten- 
sive irradiation of malignant lesions of the 
mouth, pharynx and larynx by the so- 
called Coutard method which is being so 
extensively used af the present time results 
in considerable interference on the part of 
the patient to take proper nourishment. Ап 
anemia resulting from nutritional defi- 
ciency might readily occur in such patients. 

Anemias due to injury to the blood-making 
organs: Undet this heading will be found 
manv diseases of special interest to the 
radiologist. Toxic destruction of the bone 
marrow results in aplastic anemia (defi- 
ciency of red cells, white celis and plate- 
lets). Radium and thorium are definitely 
known to produce this form of anemia. The 
therapeutic use of radium water has prac- 
tically been discontinued since the report 


of several cases of fatal radium poisoning. ,* 


The fear of producing an aplastic anemia * 
has been used as a contraindication for the 
intravenous use of thoratrest (thorium 
dioxide) as a contrast medium in roent- 
genographv. Аз vet there is no substantial 
proof that thorium used in this manner is 
injurious to the blood or bone marrow. 
While intensive irradiation with roentgen 
rays or radium may so affec- the nornfal 
bone marrow as to produce an aplastic 
anemia, irradiation need never Justifiably 
be carried to such an extent. In conditions 
showing pathologic conditions of the bone 
marrow, irradiation should be given with 
extreme caution. \ 
Practically all the diseases producing 
anemia by the mechanical replacement of" 
bone marrow have some radiologicaleimpli- 
cation. Thus the various osteoscleroses, 
including the 
Albers-Schónberg, are usually first recog 
nized by a roentgenographic exa nati 
of the bones. Gaucher's gliseas 
thomatosis or the Schiller-Christ пе 
drome have a characteristic roentgeno- 
graphic appearance. Leukefnia, Hodgkin's 
disease and metastatic malignancy of the 
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bore. the aecompanying anemia of which 
resuls from Dore marrow replacement, are 

. 0f vita] nte-est to the radiologist. It is well 
for tl d radiccherapist to remember that in 
these pathcogic conditions of the bone 
marrow, irradiation, if carried too far, 

/ migh- айв produce an aplastic anemia. 
Fortunately it is a wellerecognized princi- 
ple im tae teatment of these conditions, 
especially leakemia and Hodgkin’s disease, 
that they wll respond, if at all, to small 
doses cf roeatgen therapy and that treat- 
ment shoulc be given as infrequently as 
possible. • 

- The szemias due to interference with 
blood regeneration at some intermediate 
stage conceras diseases of the spleen and 
liver such as Banti’s disease, cirrhosis of 
the liver and prolonged obstructive jaun- 
dice. 5 гсе пе liver and spleen are inti- 
mately concerned in conserving the ma- 
terial re-ulting trom the disintegration of 

. red Нсоа cells and subsequently utilize 

e “°this materia for the reconstruction of the 
blood, any c-nd:tion which interferes with 
this specific tunction of these organs will 
produce an anemia. 

duemias Jue to disintegration of the 
blood (hemobsis): Hemolysis may be the 
result cf a A-redttary defect of the red blood 
cells cr a toxec destruction of these cells. In 
the fcrmer group are two diseases—hemo- 
lytic :cterus and sickle cell anemia, which 
resemble each other clinically but can be 
different:atec on the basis of the fragility 
of the rel cdls. According to the fragility 
test normal d cells in salt solution show 
ng henfo'ysis until the concentration of the 
salt is reduc-d to about 0.44 per cent. In 
hemoly-& ja indice, the cells may begin to 
dissol ze in -oncentrations of 0.5 to 0.6 
per cent. Complete hemolysis may occur 

e in concer tra-ons of 0.4 to 0.48 per cent as 
e gompared w-h 0.34 per cent for normal 
cells. Sugh increased fragility is not seen in 

* o sickle cel aremia, the fragility test being 
either normal бг decreased. Sickle cell 
anemia may at times show striking changes 
in the bones reentgenologically. 

There are лапу toxic agents which may 


* e. 
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produce anemia by hemolysis. In -hr. cate- 
gory are to be found diseases due to ve rious 
c-e-ciz amd protozoa, including malara 
and s«philis. Hemolysis may cccar 2s the 
result o a large variety of chemici] acents. 
The anemia complicating neohritss anc 
extenzive burns is thought to be dae to 
some hemolytic agent. The anemi at can- 
cer is also attributed to toxic destuction 
of tie red cells, although such a зо< 1 hes 
never been defimitely demonstrated 

e. 2d ycrthemia: This 15 a соп1й оп m 
whieh taere is an increase in the ninder of 
rec blood cells in the circulatimg -loec, 
which may be relative or absolute. A ze^e- 
tive a y-uthemia, better termed ertiraecyte- 
sts. is a cendition in which the re cels 
per zib c millimeter are increased bat the 
tota aumber in the body remains ro-ma. 
An 2rythrocytosis of 6 to 7 mill os mav 
occur im apparently normal ind утпа. 
Such counts may also be enccunted in 
dehydration from severe vomtirg jar 
rhea or sweating. An absolute paly-yt тга 
exists when the total number of -e ce ls 
of the body is increased, as well as their 
concentration in the blood. It mcica-es a 
simubtson of the bone marrow гт the 
overproduction of red cells. Absolt t+ 5ols- 
cythemia may occur as a symptor in a 
variet- of conditions and in polycy -asmia 
vera. 

Pol-cythemia is found in normal im f vič 
uals lwimg at high altitudes and is ta-uga- 
to be due to the low oxygen tersicn hica 
stimukites the bone marrow ta 11а ased 
activity. Ft occurs in myocardial rsufi- 
ciency ia which there is chronic cy аг 0515, 
with єолпёѕ reaching as high as ^ to ? 
milliot. In this condition, it 1s interesting 
ta note chat chronic passive conges E n of 
the ungs resulting in pulmonary f brosis 
may present a roentgen appeararc- that 
simulates pneumoconiosis. Polycy th rma 
will also be found in long standing palmo- 
nary cisease such as emphysema, palmo 
nary fbrosis and any condition ime-er ng 
with pulmonary ventilation. Also, coni 
poisoning with a variety of dregs sch a 
arsemie, phosphorus, radium and mezur- 
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will produce an increase in the red cell 
count, while recovery from amy severe 
anemia usually results in a transient eryth- 
rccytosis. It is interesting to note that 
most radiologists and technicians show a 
tendency to an erythrocy tosis. 

Polycythemia vera, erythremia, l'aquez- 
Osler's disease is a chronic incurable dis- 
ease. It is characterized by an absolute 
polycythemia, the red cell coun: usually 
exceeding 8 million, although occasionally 
it may reach only 5 to 6 million. Counts 
from 12 to 15 million have been reported. 
The hemoglobin is increased to 120 to 150 
per cent. The color index is below 1.0 and 
the cells tend to be sn@all and pale. There 
is usually a moderate neutrophilic leuko- 
cytosis, 10,000 to 15,000. The blood plate- 
lets are usually increased. The pathological 
change found in erythremia is an extreme 
hyperplasia of the blood forming tissues of 
the marrow. In the treatment of erythre- 
mia, roentgen irradiation of the ‘ong bones 
is recognized as one of the most valuable 
methods of therapy. 


2. The White Blood Cells— Lerkocvres. 


a. Normal Values: The normal number 
of leukocytes may range from 5,000 to 
10,000 per c. mm. of blood. There are three 
distinct varieties of white cells: the granu- 
lar leukocytes, the lymphocytes and the 
monocytes. The granular leukocytes, be- 
cause of their origin from the bone marrow, 
are sometimes called myeloid lenzecytes or 
more simply granulocytes. Of these cells, 
there are three varieties, the weuvfrophi‘es, 
the eosinophiles and the basopriles. Be- 
cause of the dobulated appearance of the 
nucleus these cells are also called po/yzz»r- 
phonuclear leukocytes. 

The function of the neutrophiles is to 
combat infection, which they do br engulf- 
ing and digesting bacteria. They may also 
take up small foreign bodies. Because of 
this property, they are termed phagocytes. 
The function of the eosinophiles is not defi- 
n'tely known. Since they are increased in 
diseases associated with protein hypersen- 
sitiveness and during infestation with ani- 


Karl Kornblum and Henry J. Tumen 


Avugg sr, 1936 

П d ө 
mal parasites, it is assumed that thgir func- 
tion is concerned with the removal of fcr. 
eign protein and combating pzrasit(s. The 
function of the basophiles is not knoWn and 
relatively little is known regarding the 
function of the lymphocytes. They are 
probably concerned in the defense against 
chronic infections,, particularly. tuberculo- 
sis. The monocytes are phagocytic, acting 
as the scavengers of the blood, taking up 
damaged red cells and disintegrated leuko- 
cytes. They are known as macrophages in 
contradistinction to the smaller neutro- 
philes, the mierophages. 

Inasmuch as these various types of 
leukocytes apparently have different func- 
tions, it is not suficient merely to know 
the total number of leukocytes but one 
must also know the number of each variety 
or the differential count as it is termed. It 
has long been the custom to express the 
differential count im percentages of the total 
number. It would seem preferable and 
more precise to incicate the actual number 
of each type of cell, as advocated by Kol- 
mer, Boerner and Garber. Table п gives 
the normal range of leukocytes with varia- 
tions for age. 


Taste II 


NORMAL RANGE OF LEUKOCYTES* 

















OVER 4° 
J ahead 310.3 YEARS 
TO YEARS AND 
YEARS | ADULTS 
| 
Neutrophiles | 2000-7000 | 3000-8000 | 3000-7000 
Basophiles O-50 o-50 eo^ 
Eosinophiles 25-700 50-700 50-404 
Lymphocytes | 4000-9000 | 2500-6000 | 1000-3600 
Monocytes 25-700 | 25-7CcO» | 100-600 





*Kolmer, Boerner and*Garber 


b. Origin of the Leukocytes: lt is essential 


to know the origin of the various types оњ e 


white cells, since this enables one tp under- 
stand certain features of the d fferent blood 
conditions in which the letkocytes play fn 
important rôle. The granvlocytes and 
monocytes arise from certain immature 
cells which have their origin in the bone 
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marrow. The precursors of the lympho- 
cytes priginate in the lvmphoid tissue 
scattege | throughout the body. The imma- 
ture lfukocytes in themselves are not ab- 
normal; it is their appearance in the circu- 
lation taat is pathological. 

(1) T^e granular leukocytes: Since the 
precurscrs of these cells arise within the 
bone marrow they are known as myeloid 
cells. The earliest recognizable ancestor of 
the mature granulocyte is the myeloblast. 
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the retamyelocyte, which represents a»out 
4 per cert of the neutrophiles. The three 
most immature forms including the тте! э- 
cyte are not phagocytic and show tte or 
no not lity. Thus when they ocau- ir the 
blood under pathological condit:oss thev 
affarc no protection against im‘ecticn 
whict is one of the chief functions of the 
тати -е granular leukocytes. 

(2) The lymphocyte: The immature ym- 
рһосуге is known as а lymphebles ard is 


Development. of the Graniler Leukocytes. 


Maetlure 
Gramube sles 
G— ——6& 
Basopryle Besapkale 
Myelocyic 


- OO 


O—.@— 


Еос. Eosmophile Eosinopave 
last Premyelocyte Aveo и-н ^ etam yelocute 
О (C. 5,60 8 
Neutrophuc cou Lee 
Myocyte н 19.46 Acute pal 
А PMelemyelocyics. 
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Proceedmg towzrd maturity we have next 
the prem velocvte and then the myelocyte. 
There асе three varieties of myelocytes: 
tke netit-oph lic, eosinophilic and the baso- 
philic. The neutrophilic myelocyte next 
becomes a “young metamyelocyte, then а 
"bande! metemyelocyte and finally a ma- 
ture newtrophile, while the eosinophilic 
e myelocy-e becomes a metamyelocyte and 
e then a mature eosinophile. The basophilic 
myelocy-e passes directly into a mature 
*- basophils (Fiz. 1). These various immature 
cellsediff-r from each other as regards their 
size, presence of a nucleolus, staining quali- 
ties and charaéter of the nucleus. None of 
them occur normally in the blood except 
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a much larger cell than that found п the 
blood “he plasma cell, which is thought 
to b2_ymphatic in origin, is not a рг?сигзст 
cf the l= v phocyte but a collateral cell. A 
few suck cells may be found in any co zdi-ioa 
in wh ct. гае lymphocytes are in creased. 

(3) T*e monocyte: The immature nonc 
cyte, f t occurs in the blood s-rear-, ear 
not b» -ecognized with certairty. 

с. Lewkocyfosis: An increase in the tote! 
number of leukocytes of the blood akore 
10,09¢ per c.mm. is designated as a ev kc- 
crtosis. An increase in number ne” pre 
dominar tk involve only one of the s=veral 
variet es cf leukocytes, thus a differertial 
courtisiT portant. 
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(1) Neutrophilia implies а neutrophilic 
leukocytosis and, since these cells predomi- 
nate in the vast majority of instances, the 
simple term leukocytosis usually refers to 
a neutrophilic increase. Neutroph Па oc- 
curs in the following conditions: (1) acute 
infections, with several noteworthy excep- 
tions such as typhoid fever, malaria, 
measles and influenza; (2) certain ir toxica- 
tions as uremia, lead poisoning and geut; 
(3) following acute hemorrhage; (4) preg- 
папсу; (<) postoperative leukocytosis; (6) 
malignant growth, especially those involv- 
ing the liver, gastrointestinal tract and 
metastases to the bone marrow; (7) acute 
and chronic myeloid leukemia. 

(a) “Shift to the left" : In cases of leuko- 
cytosis, especially acute infections, mma- 
ture neutrophiles appear in the blood. The 
greater the percentage of immature forms, 
the greater is the degree of bone marrow 
stimulation. This increase of immature 
cells is called the “shift to the left.” At- 
tempts have been made, notably by Ar- 
neth, to utilize this fact in determining the 
degree of severity and prognosis of infec- 
tions. The Arneth index has largely been 
replaced by the simpler and probably 
more accurate Schilling index in which an 
increase in the percentage of immature 
forms of leukocytes constitutes a "shift to 
the left." The greater the “shift to the 
left" the more severe is the infection, the 
less adequate is the response of the marrow 
and the graver the prognosis. 

The "shift to the left" may also be indi- 
cated by determining the nuclear index 
(Boerner). This is the same as the Schilling 
index except ‘that it is reversed so thar a 
whole number is obtained instead of a 
fraction. The total number of mature 
neutrophiles divided bv the total number 
of immature cells gives the nuclear index 
which for the normal adult is 15 or over. 
An index of 10 to 1§ indicates a very slight 
shift to the left, 5 to ro a moderate shift, 
and under 5 a marked shift to the left. The 
significance is the same as for the Schill ng 
index. A "shift to the right" occurs only 
jn pernicious anemia. 
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Some hematologists make a distinction 
between filament and non-filament types 
of neutrophiles, the filament being te con- 
nection between the various lobes bf the 
nucleus. The non-flament fo-ms are the 
more :mmature cells. Such a distinction 
results in a greater "shift to the left" than 
is obrained when this variation in nuclear 
structure is not considered. Similar differ- 
ences in computing the nuclear index is 
responsible for the fact that the "shift to 
the left” in different hospitals and labora- 
tories is not comparable. It becomes of 
value only when compared with counts 
made by the same laboratory. 

(2) Eosinophilic: An increase in the 
number of eosinophiles above 3 per cent 
constitutes an eosmophilia. The causes of 
eosinophilia can usually be classified in 
three groups: (1) infestation with animal 
parasites, (2) skin disease, (3) reactions to 
foreign protein in hypersensitive individ- 
uals. 

(3) Basophilia: This is of no known diag- 
nostic value. 

(4) Lymphocytosis: An increase in the 
lymphocytes is to be found in (а) normal 
infants after the first week, which may per- 
sist for the first few years of childhood; 
(4) certain infections, notably the early 
stages of whooping cough, German measles, 
mumps and in cases of urcomplicatad 
tuberculosis of moderate severity running 
a favorable course; (c) convalescence from 
infections; (d) intoxications of various 
kinds; (e) lymphoid leukemia. 

Of special interest in this connection.is 
the disease known as infectious mbnong- 
cleosis or glandular fever. This is an acute 
infection of unknown etiology occurring 
chiefly in children and young adults, char- 
acterized by fever, sore throat and marked 
swelling of the cervical glands. Ag times 
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° 
there may be a generalized айепоратһуу e 


which along with the increase in lympho- 
cvtes may be mistaken for acute lymphoid 
leukemia, from which it differs in thae rio 
immature lymphoblasts are present. Char- 
acteristic of the disease isetae abnormal 
morphology of the lymphocytes. The white 


cell count wsually ranges from 12,000 to 
20,000. with the lymphocytes reaching as 
9 high aj 55 per cent in the differential count. 
The dis-ase -uns a benign course of two to 
three weeks duration. The term mononu- 
cleosis has -othing to do with the mono- 
cytes, which тау or may not be increased 
in this disease. è 
(5) Momaæytosis: An increase in the 
monocytes of the bood is rather uncom- 
, mon ard азреагѕ to be of no particular 
diagnos-ic significance. 

d. Leukopenia: X decrease in the total 
number of 2ukocytes of tht blood below 
$4000 per c mm. is designated as а leuko- 
penia. This may occur in the followmg 
conditiens: 1) cachectic and debilitated 
states, (2) certain infections as typhoid 
fever, meas ss, influenza and malaria, (3) 
agranulecytosis, (4) various intoxications 
as chronic benzol, acetanilid and arsenic 
poisonirg, (+) exhaustion of the bone mar- 

*, row as ia pernicious anemia, terminal stage 
s of chronic Eukem a and bone marrow in- 
vasion by maligrancy. А leukopenia is 
commorly :bserved in patients receiving 
intensive iradiation by radium or roent- 
gen rays. l- seems inadvisable to permit 

the grarula- leukocytes to fall below 3,000, 

since such patients show poor resistance to 

infection ard also because of the danger 
of prodacine agranulocytosis. Radiologists 
and raciolozical technicians usually show 

a defini*e reduction in the number of white 

cells of the blood. Seldom does the count 

fall below 5 ooo. Here again it is important 
ta*watea th= total number of granulocytes. 

The personal of a radiological department 

\ should hav= a complete blood count at 
least every “three months. 

e. Ае Leukemias: Leukemia is a dis- 

edse characterized by a hyperplasia in 

« either me r veloid or lymphoid tissues of 

e the body, resulting in a marked increase in 

га number of -3e leukocytes and the appear- 

*- ance in the circulating blood of immature 

leukocytes. There are two distinct types 

J of the ciseæe, myeloid leukemia and lym- 

phatic leukenfia. Both may present an 

| acute aad a chron:c form. Ап abrupt onset 
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wita He disease running its coars2 в three 
to four months тау be regarced as acvte. 
The stology is unknown, some -eczari ng 
the cisease as infectious, others, ss nzo- 
plastx їп origin. 

(1) Chronic myeloid leukemia: Th1- he 
most common fariety of leaken а end 
rarely occurs below the age of swenty. 
Becaus2 cf the enlargement cf the spleen 
the cordtion is also referred to as =pev0- 
myelega:cus leukemia. 

The bbod picture in chronic зуе ыа 
leukemia presents an extreme dere of 
leukeeytesis, the count usually mreng 
betwee1 50,000 and боо,оос. Th- vast 
ma city of the celfs are neutroph ic leu- 
kocytes. While most of these are warture, 
the-e аге nany of the immature for 5. The 
myelocyte is the characteristie cell of this 
disease constituting 20 to 50 per œr c - he 
total leukocyte count. An оссаѕюваЇ pre- 
myelecyte and myeloblast may be >resent. 
The ecsiaophiles and basopLiles are in- 
creased ta absolute numbers and ¥ter in 
percentage as well, while the monecs:es are 
moderate y increased in the earls sage of 
the d sezsz. The percentage of vmphoeytes 
is greatly reduced, while the platelets skow 
= marxed increase. The red ces znd 
hemeglstan reveal a progressive arenzz of 
ma-kec degree. A characteristic eacure of 
the cisease is the presence of 1Umereus 
normol lasts. 

The nest effective therapr ia chronic 
my2lxd eukemia is roentgen or radiım 
irradiation. It should be givea as «ocn as 
the d aznosis is made. Therapy w ll secon- 
sidered here only as it is influencsc b» rhe 
blood riz: ure. Remission `8 usually э=оалрг, 
but rred.ation is increasingly ess efective 
wit? each relapse. Aside from oter con- 
dderat ors, irradiation should be resumed 
when the white count exceeds 12e әсс or 
when слее is an increase in the percertige 
of immature forms. Irradiaticn shuld be 
stooped when the total leukoevt? œant 
appreaches normal and no more rz ii-t en 
than is -equired to accomplish this should 
be zixen. [n the termina! stage cf the dis- 
eas2, the symptoms and blood һап =s тау. 


be similar to those of acute myeloid leu- 
kemia, and at this time irradiation is con- 
traindicated. 

(2) Acute myeloid leukemia: This s 
quite rare and is usually seen in caildren 
and young adults. The characteristic fea- 
ture of the blood is the fpredominence of 
the extremely immature leukocytes, mye- 
loblasts rather than myelocytes. In fulmi- 
nant cases the leukocyte coun- may Бе 
diminished, the diagnosis depending upon 
the demonstration of myeloblasts. Such 
cases are known as acute aleuxemic ler- 
kemia or leukopenic leukemia. The disease 
is often confused with acute septic infec- 
tion. There is no effective form of therapy. 
Irradiation is contraindicated. 

(3) Chronic lymphatic leukemia: This dis- 
ease is less common than myeloid leukemia. 
It also occurs chiefly in adults. The blood 
picture shows a marked leukocytosis but 
somewhat less than in the myeloid variety. 
The average count is between 102,020 and 
200,000, but many cases range between 
30,000 and 100,000, with the lymphocyte 
count between go and gg per cent. The 
predominant cell is the smal mature 
lymphocyte. There is always a certain 
number of immature lymphocytes cr lym- 
phoblasts. An anemia develops in the later 
stages of the disease. Normoblas- are rare 
in contrast to the large number of such 
cells to be found in myeloid leukemia. The 
blood platelets are normal early :n the dis- 
ease but reduced later. 

Irradiation is the treatment of choice 
but is less effective than in myelod leu- 
kemia. The indications for treatment are 
essentially thé same in the two concitions. 

(4) Acute lymphatic leukemia: This dis- 
ease occurs in children. It is rapid in onse, 
assuming a distinct hemorrhagic diathesis. 
The blood shows a marked leukocytosis 
with the large immature lymphcblast pre- 
dominating. The platelets are much dimir- 
ished, and there is a rapid anemia with 
little evidence of blood regeneration. Death 
may occur within a few days and usually 
within ten to twelve weeks. Treatment is 
ef no avail. 

е 
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(5) Special types of leukemia ard allied 
conditions: 

(a) Chloroma: A rare disease which may 
resemble either myeloid or lymphoid leu- 
kemia, more frequently the former. The 
disease is characterized by local tumor 
masses, the tissues of which have a green 
color. These masss have a -endency to 
invade bone, especially those of the head 
and more particularly the orbital bones, 
thus producing a protrusion of the eyeball. 
The bone development makes roentgen 
examination of importance in this condi- 
tion. The bloód changes are those of an 
acute or subacute leukemia with a variable 
leukocytosis. Immature cells, usually mye- 
loblasts, are common. The so-called ch/o- 
roma cells are pathological myeloblasts. 
The disease is usually fatal within a few 
months. 


(b) Eosinophilic leukemia: X chronic 
myeloid leakemia showing a preponderance 
of eosinopailes is an extremely rare condi- 
tion. 

(c) Plasma cell leukemia: 
lymphoid leukemia in which »lasma cells 
predominate, also very rare. 

(d) Mozocytic leukemia: Another rare 
form of leakemia in which large numbers 
of monocytes appear early in the disease. 


(e) Psevdoleukemia: А term applied to 
certain cases showing a general glandular 
enlargement and enlarged spleen without 
leukemic blood changes. 


(f) Aleukemic leukemia: Cases which are 
clinically leukemia with the exception that 
the total leukocyte count is not increased. 
This may be of the myeloid variety, when 
such synonyms hare been applied as aleu- 
kemic myeloid leukemia, aleukemic myelo- 


. 5 . 7 e. 
sis and latent myeloid leukemia. When of 


the lymphoid type the following terms 
have been used— 
kemia, aleukemic lymphadenosis and la- 
tent lymphatic leukemia. о 

(g) dleukia: A term applied to a clitfical 
syndrome characterized by an extreme gen- 
eralized aplasia of the boné marrow, pre- 
senting a severe anemia, a leukopenia and a 

e 


A form of 


aleukemic lymphoid leu-* * 


AY 
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markec. reGuction in platelets with a hem- 
orrhagic diathesis. 
р, (A) Leuk moid reaction: The occurrence 
of тату r-mature leukocytes, especially 
myeloc-tes as a part of a leukocytosis, the 
result cf scme severe infection, has been 
termed a leukemoid reaction because the 
blood picture strongly suggests leukemia. 
Such a -еаспоп is not uncommonly seen in 
pneumcnia. scarlet fever and severe sepsis. 
(2) L«ukesarcoma: A case of lymphosar- 
coma i» waich a leukemic blood picture 
later develcps. 
(j) -graculecytosis, gramulopenia, and 
agranulacylee angina: A clinical syndrome 
that hes received considerable attention 
in recert years. It is characterized by an 
acute oaset with fever, ulcerative pharyn- 
gitis or stomatitis, an extreme neutrophilic 
leukopenia and a rapidly progressive course 
to a faral tamination. The blood picture 
shows = mz-ked reduction in the number 
-. ofgranilocs tes, below 1,000. They are very 
: often emtire ~ absent. Itis important to re- 
member that in agranulocytosis the total 
‚ numberof |-ukocytes may be normal. Usu- 
ally, however, all varieties of leukocytes 
show a тагі 2d reduction, so that a definite 
leukopenia exists. There are usually no 
myeloc tes sr myeloblasts present. The red 
cells, hemoglobin and platelets are normal. 
Roentgen tFera»y has been used with some 
success n tae treatment of this condition. 


3. Зо» Platelets or Thrombocytes. 


a. Norma! Values: The normal number 
of» plateets has been variously stated as 
frpm 409,002 to 400,000. They are difficult 

Y to count, th-refore only marked variations 
from no-m4 are significant. The thrombo- 
cytes ar? really not cells but fragments of 
cell cyteplasm. They have their origin in 

e the Бопе marrow from the giant cells, 
e enegakarvocytes, by pinching off of portions 
of their ong cy teplesmic processes. 

. Тһе blooc platelets are essential for the 

normal coazulation of the blood. Their 

J deficiency is a common cause of pathologi- 

cal hemerrh wé. A reduction in the platelet 
count is to ое found in purpura hemor- 


, 
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гһар сг, m the hemorrhagic суре о certain 
infeccien., especially smallpox -nd dish- 
theria, aad in certain blood diseases asso- 
ciacei weh multiple hemorrhages, such as 
acute е Кета and aplastic arenia. In 
seme œ nese conditions the platele= count 
may fal о below 10,000. 

Е. Cozzulation of Blood: This sb2nome- 
nor is a complicated process and maay 
fzc-ocs are concerned. In the s-idy of 
hericrrbagic diseases, not only is *Fe plase- 
ler ceuat important but the ether factors 
cenccrrec in this process must als- be m- 
vestigated. These include the b eediag 
time, the coagulation time, test fer calciam 
deficercy and ап “observation 2s to гае 
recractil ty of the clot. 

(1) Bleeding time: The norma. b eed. sg 
time s theee minutes or less. 

(2) Ceegulation time: The ccag ilation 
ume vares somewhat with the methed 
empleyed for its determination. Wih mest 
of the mechods commonly used tke 10rmal 
ccazvletien time varies from two tc twelve 
ig 

3) Ceaxium deficiency is determ пей by 
Е ane drops of a 1 per cent seletion of 
calcium йа де to I c.c. of blood. I coaga- 
lacior is hastened as compared wth a cen- 
trol specimen of blood to whick no alciem 
has been added the test indicates a deñ- 
ciency af calcium. 

(4) Tis clot retraction time: The plaz- 
lets are iatimately concerned in -h5 proc- 
ess which has nothing to do with c agua- 
tien of Ве blood. A prolongation of the 
clot retraction time will permit abnormal 
bleed:nz в occur. In normal blood, -etrac- 
tien cf the clot usually begins in <1 hour 
or two aad is usually complete в trem 
eizhteen © twenty-four hours. 

с. PrrpRura: Purpura is а symp-o п com- 
mon tc many diseases in which there is 
à spoatarzous extravasation ог bocd inso 
or under -he skin and mucous membrane. 
It is ro: necessarily due to a disturt= nce n 
the ceaguation of the blood, since t mey 
be the result of abnormalities in th= Бо 
vessel vals. Some of the conditio char- 
acterize] Dy purpura are purpura Lemer-, 
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rhagica, essential thrombocytopenic pur- 
pura and hemophilia. 

(1) Purpura hemorrhagica: This is noz a 
disease but a clinical syndrome which may 
occur in a number of different Gseases. It 
is characterized by purpura, associated 
with a marked reduction în blood platelets 
and a disturbance in blood coagw ation. 

(2) Essential thrombocytopenic purpura: 
This is a disease entity of ипк: own etio- 
logy. It may be acute or chroaic ard is 
characterized by recurring attacks of par- 
pura hemorrhagica. 

The blood shows a marked reductien in 
the number of platelets to bele w 60,090, 
with many abnormal! forms. There is a 
post-hemorrhagic secondary anemia and a 
neutrophilic leukocytosis. The coagul«t on 
time is normal. There is a distinct abaor- 
mality in the retractility of the zlot which 
is due to the lack of platelets. THe bleed ng 
time is greatly prolonged from the norraal 
three minutes to twenty minttes ог an 
hour. А remission is always associated with 
a rise in the platelet count. Durinz a remis- 
sion there continues to be a defiaite reduc- 
tion in the platelet count but not sufficient 
to cause purpura. The danger zone for 
bleeding is 50,000 to 75,000 platelets. Irra- 
diation has been used in the treatment of 
thrombocytopenic purpura but s not gen- 
erally regarded as beneficial. 

(3) Hemophilia: This is a chronic recur- 
ring hereditary disease of rare « ccurrence, 
characterized by a tendency to bleed as the 
result of slight injuries. The at'ection oc- 
curs only in males and is transmitted oaly 
by females. The condition ezsts from 
birth, and bléeding which first occurs at a 
later age is not due to hemophi ia. Recur- 
rent hemorrhages into the joints 2ventuclly 
lead to roentgen appearances which are 
fairly characteristic for this disease. Such 
changes are found chiefly in the knee 
joints. 

The blood platelets are normal in num- 
ber or increased after hemorraage. The 
bleeding time is normal and ооой clot 
retracts normally. The principa. disrurb- 

.ance is in the coagulation time which is 
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greatly prolonged from one to. several 
hours. А delaved coagulation time up to 
twenty to twenty-five minutes is not diag- 
nostic of hemophilia since such delay 1s 
seen in other conditions. 


B. Blood Chemistry. 


1. Blood Sugas. 

A determination of the concentration of 
the sugar in the blood affords a ready 
means for the clinical detection of various 
disturbances in carbohydrate metabolism. 
The normal blood sugar value ranges from 
80 to 120 mg.®per 100 c.c. of blood. Altera- 
tion in the blood sugar concentration тау 
occur in one of two directions, either an 
increase, hyperglycemia, or a decrease, 
hypoglycemia. 

a. Hyperglycemia: Diabetes mellitus 1s 
by far the most important clinical condi- 
tion showing a hyperglycemia. The blood 
sugar value may reach 1,700 mg. per 100 
c.c. of blood, but only rarely does it exceed 
боо mg. Diabetes is due to a deficiency in 
the secretion of insulin by the pancreas. 
This constitutes a state of Aypoinsulinism. 
Insulin is essential to the transformation 
of blood sugar into tissue glycogen. The 
tissues cannot utilize the sugar of the blood 
directly for the production of energy. In 
the absence of sufficient insulin, glucose 
accumulates in the blood in excessive 
amounts. 

It should be remembered that abnor- 
mally high blood sugar values may occur 
in other conditions than in diabetes. Thus 
hyperglycemia may be encountered in €) 
hyperthyroidism, (2) any condition éausihg 
an increased secretion of epinephrin such 
as pain, various emotions (angér and fear), 
intracranial disorders as сопсиѕѕіәп and 
brain tumor, (3) conditions producing acid- 
osis, such as the acidosis of diabetes, ether 
and chloroform anesthesia, asphyxia and the 
acidosis о? fever, nephritis and dehydration, 
(4) conditions characterized by convulsions 
and strenuous muscular exertion a% ec- 
lampsia, epilepsy, uremia and tetany. 

In any of these conditiorfs, if the glvco- 
gen reserve of the liver becomes depleted, 
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the bloed su zar level falls and may actually to two hoars and a return to the nerr a fa t 
result i» a hypoglycemia. It is for this rea- ing level n two and a half hous. 
son that enly ¢ to то per cent of cases of (1. Deninished glucose tolerance s ine- 


hyperthroic:sm show a fasting hypergly- 
cemia and that negative results may occur 
in any ef the conditions named. 

Of interest to radiologists is the hyper- 


glycemm waich оссиге as the result of 


overact vity in function of the pituitary 
gland (ayperpituitarism), such as may be 
encountered in various pituitary disorders 
(tumor and acromegaly). Pituitrin is an- 
tagonisic to insulin and in excessive 


amounts prevents the traifsformation of 


blood sagar into tissue glycogen, permit- 
ting a hwperzlycemia to occur. 

b. H-pog'ycemia: A low blood sugar con- 
centratron is much less frequently ob- 
served. It may be encountered in (1) 
hypoth:roid:ssm seen in myxedema and 
cretinism, (2) hypoadrenalism, as in Addi- 
son's disease and extensive burns produc- 
ing a suprarenal failure, (3) any condition 
which may cause a depletion of the glvco- 
gen reserve of the liver, seen characteristi- 
cally in acute liver disease (hepatitis) from 
various causes, less commonly in chronic 
liver disease such as cirrhosis, syphilis anc 
malignancy, (4) conditions which produce 
a primary hyperglycemia such as convul- 
sions ard птиѕсиаг exertion may, as the 
result от dep etion of the glycogen reserve, 
result ir hypoglycemia. 

A low blocd sugar may also occur as the 
result о” hyperinsulinism, either from the 
therapertic administration of an excessive 
agtount of msulin or from a hypersecretion 


of*insulrà dus to hyperplasia or tumors of 


the pancreas, and in hypopituitarism. 

c. Glucose Tolerance Test: This test, 
which eis used in the detection of abnor- 
malities of carbohydrate metabolism and 
which has much the same significance as 
Sisturbaaces in blood sugar concentration, 
is based upca the principle that a normal 
individual irgesging a given amount of 
glucbse will show a so-called normal blood 
sugar curve. This curve consists in an in- 
crease ir the blood sugar to 140-160 mg. 
per тоо г.с. cf blood within one and a half 


cated Ьу an abnormally high blecd suger 
cencencration (above 160 mgJ and a pe- 
lonzgation of the hyperglycemic fer more 
than two hours after the gluccse ineesticn. 
А cimitshed glucose tolerance s Fund ia 
the same conditions in which a fasti az 
hye pe-g vcemia occurs—diabetes, hwper- 
pitwitarism, hyperthyroidism, acidc sis, еж. 
(2) smereased glucose toler@ice 5 inc 
cated ky little or no elevation of tke blomd 
sugar after glucose ingestion and o xurs a 
thesame conditions as hypoglyeemi: nanz- 
lv, myxedema, cretinism, Acdiso-’s d= 
ease, hy perinsulinism and hy peortuttarism 
d. С:усоѕиғіа: The presence cf gluco 
m the emme is closely related te abrorma i- 


tics of dleod sugar concentraton. l- is b=- 
lieved shat the kidney possesses a ‘thre 
hold” ‘or the excretion of Gucor>. Taz 


nor nal threshold is generally regarced as a 
bloed sugar concentration of 62— 3c me. 
per toc cc. of blood. Net unzl the blecd 
suzar dion dio this level does g uc se a> 
pea- in the urine. 

Cl:cosaria is generally regarded 3s ew 
cence cf diabetes mellitus, and whale it 15 
an octstanding feature in this disease, it 
must be recognized that theme ar= oth-— 
сол: чом in which glycosuria may occur. 
Any ccndition associated with a astirg 
hyperglycemia will usually show s gar m 
the urine when the blood sumer =sceecs 
»55-1$c rag. In this connectior 17 15 хеј] se 
remember that glycosuria is net an. nvar - 
able accempaniment of diabetes evan 
theugh the blood sugar v alue” may = mose 
than 185 mg. per тоо c.c. of bood. It wes 
formerl> thought that cae sach є rcun - 
stances functional impairment of t-e kic- 
necs rendered them incapable of excretir= 
suger. It is now recognized taat m suco 
cases no renal disease exists and the al - 
sence of glvcosuria is attributed to za ele- 
vazior cf the renal threshold fer suzar. 

G ycesuria may occur ir the :bser e of 2 
hy»erazl«cemia, as in the followmg zond- 
tions: 
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(1) Renal diabetes (renal glycesuria), a 
condition in which sugar appears in rhe 
urine with a normal blood sugar. It is be- 
lieved to be due to a lowered renal thresh- 
old for glucose. It has no relationship to 
diabetes mellitus and is apparently harm- 
less. 

(2) Glycosuria of pregnancy, also thought 
to be due to a lowering of the rena. thresk- 
old. It occurs during the latter months in 
10-15 per cent of all normal pregnancies. 

(3) Alimentary glycosuria is a term used 
to indicate the excretion of glucose in -he 
urine by certain normal individuals after 
the ingestion of excessive amounts of car- 
bohydrates. The exact cause of rais condi- 
tion is unknown. 

(4) Glycosuria occurs in 30-50 per cert 
of cases of glomerulonephritis, nephro- 
sclerosis and nephrosis and is probably dve 
to a lowering of the renal threshold. 


Blood Urea. 


Of the non-protein nitrogen elements of 


blood, the two of chief interest are urea 
and uric acid. Urea is the end product of 
metabolism. This is present normally ;n 
the whole blood in a concentration of 12-15 
mg. per roo c.c. of blood. It is usually 
referred to as blood urea nitrogen, B.U.N. 
The most important causes of an increase 
in urea nitrogen are conditions which 
cause marked suppression of renal func- 
ton, notably acute and chronic nephritis, 
urinary obstruction as from prostatic 
hypertrophy or bilateral urinary calculi, 
and diminution of functioning kidney tissue 
as 1s seen in advanced renal tuberculosis or 
polycystic disease. 


The most important extrarenal cause of 


an increase in urea nitrogen is acute intesti- 


nal obstruction. This is particularly true of 


obstruction high in the bowel. The exact 
cause of this effect is not entirely clear. 
Dehydration and excessive protein destruc- 
tion due to toxic damage are apparertly 
not chiefly responsible, if they are respon- 
sible at all. Recently, Eiman and Karr have 
emphasized that the rise in urez nitrogen 
„тау be an effort on the part of the body 
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to prevent the lowering of plasma: osmotic 
pressure which results from the marked 
loss of chlorides. 


3. Вюоа Uric Acid. 


Uric acid is present in the blood in con- 
centrations between 1.5 to 4 mg. per 100 
c. of blood. Whfle an increase in blood 
uric acid follows a decreased excretion, 
such as occurs in nephritis and other renal 


conditions, the two most notable causes of 


an increase are gout and leukemia. In gout 
the rise in blood uric acid is pathogno- 
monic and indicates that the disease is due 
to a defect in purine metabolism, although 
the factcr of the kidneys’ inability to 
properly excrete this substance is still not 
entirelv ruled out. The absence of uric acid 
increase in ordinary arthritis serves to dis- 
tinguish this condition from gout. Since 
uric acid is derived from the metabolism 
of tissue nucleoprotein, the increase in uric 
acid which occurs in leukemia is due to the 
marked increase in the destruction of cell 
nucle: which occurs in this disease. Here, 
too, damage to the kidneys by leukemic 
infiltration with corresponding inability to 
excrete uric acid may be important. In 
determining the response of leukemia to 
roentgen therapy, frequent determinations 
of blood and urine uric acid are of value. 
With the patient on a standard diet, roeftt- 
gen treatment with consequent increased 
destruction of circulating cells should re- 
sult in a marked iacrease in both the blood 
and urine uric acid values. The average 
daily excretion of uric acid in the ugine “bor 
an adult on a mixed diet is about 0.7 gram. 


4. Blood Calcium. . 


The calcium of the blood serum «5 nor- 
mally 9—11 mg. per тоо c.c. of blood. The 
maintenance of this level is chiefly tlepend- 
ent upon the activity of the parathyroid 
glands, the secretion of which regulates the 
deposition of calcium saltg in the bones and 
their withdrawal therefrom. Vitamfn D 
plays a somewhat minor róle in calcium 


metabolism. Whether the*vitamin influ- 
ences the absorption of calcium from the 
. . 
е 
e . t 
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intestine or the deposition of it in the bore 
is not enti-dy clear. 

In A»per«ratkyroidism there is a marked 
withdrawa. of calcium from the bones anc 
а consequeat increase of the mineral in the 
serum, up to 12-20 mg. per I09 с.с. о” 
blood thypercalcermia). This withdrawal o7 
calcium frcm bones results in a conditior. 
of generalized osteitis fibrosa, which hes 
charac-erisiz clinical and roentgenolog:c 
manifestatoas. Roentgen evidence of = 
genera ized decalcification of the bones 
without obvious cause should therefore 
sugges: deermination of the blood ca- 
cium. A great deal of the excess of calcium 
in hyperpa-athyro:dism is excreted by the 
kidneys amd there is frequently sufficiert 
deposition > lime in these organs to cause 
stone formation. Occasionally this occurs 
when the cny changes are still slight cr 
even entire y absent. Blood calcium deter- 
minatiens should therefore be done із 
cases with multiple renal calculi to rule out 
the presence of hyperparathyroidism. 

A lowerizg of blood calcium (hypoca.- 
cemia) :s sen in а number of conditions, 
particularly n hypoparathyroidism, whea 
the serum calcium falls below 7 mg. per 
100 с.с. Symptoms of tetany are usually 
manifest. I%iseases associated with an oc- 
casione! lowering of blood calcium whica 
have a soer tzenolcgical interest are ostec- 
malacia arci rickets. There has recently 
been cemenstrated a lowering of blood 
calcium in both tropical and non-tropicel 
sprue. In these conditions, the defective 
fateabsorpt cn leads to non-absorption cf 
catcium” bee ause of the formation of nom 
soluble sal s in the intestine. Snell and 
Camp a3ave*described fairly characteristiz 
roentgen fmdings in non-tropical sprue, 
alfo krcwn as chronic idiopathic steator- 


e rhea or adult celiac disease. The roentgen 
e manifestations Include intestinal and skele- 


tal changes. The intestinal appearance 


# varies with the clinical course of the case, 


so that one шау check up on clinical im- 
provement by neting associated evidence 
of improvervenf in the roentgen findings in 
the intestinal tract, as well as by following 
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the Hood calcium level. Їп a typical case 
one may find delayed gasroinæsiaal 
moil tr, alterations in tie macos micf 
of che small intestine, especially 5f we 
jejun in, consisting of smootàimg of the 
ccntaurs of the lumen, obliteration of the 
usual merkings*of the valvulae ccnm- 
vente, aad “clumping up" of the barium 
in srootk elongated masses. The changes 
are sezz2stive of mucosal edema and nf- 
табса of the walls of the smell inzes-iae. 
This permon of the gast-ointestinz шаст 
тат beceme somewhat dilated, amd the 
colon begems to assume a smoeth enmir, 
with absence of haustrations. As dizical 
imprc уетъепг occurs, the -oentzen changes 
noted азсуе begin to regr2ss, and we azam 
see tre «utlines of the valvulae cmm- 
ventes. These same changes may occur m 
ary cifuse inflammatory concitien of the 
intestinal tract. Roentgenograms of the 
skeletal srstem (1) may be normal (2) naw 
show osteeporosis or (3) we may fird ev- 
dence of osteomalacia, with marked de- 
formi-ies af the pelvis and pseudofracter ss. 


& #eod Phosphorus. 


Im nan respects the metabolism o m- 
organ 2 phosphorus is intimately conne-ted 
with -hat of calcium. The norma! concert 
of incrgame phosphorus in acults ~aages 
fram 3 го 4.5 mg. per тос c.c., in children 
4 tc о mz. Changes are seen in man~ «f£ 
the ccnd mons in which there isa change m 
the serum calcium level. 

An increase in serum paosplate, by»e:- 
phosphatemia, may occur as the result of 
excessive doses of vitamin D, hyperwi t- 
minoss. administered in -he Term of «cc 
liver eil æ viosterol. In children this эгс- 
duces a marked increase m deasity of tae 
топе с? temporary calcification at the ез 
of the Erg bones. The roentgen appear- 
ance лау simulate that seen in healing 
rickets or Баа poisoning. -n the healing cf 
fraccures та adults the s:rum phospka= 
may ke sightly increased. ¢ tc 7 mz. per 
100 c=. 

Dis2ases associated with a owermg cf 
serum pacsphate, hypophesphatemii, bas- 

> 
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ing characteristic roentgen findings аге 
rickets, osteomalacia and hyperparathy- 
roidism. In the two former diseases, in 
which the serum phosphorus may fall as 
low as I to 2 mg. per 100 c.c., the disturb- 
ance is due to a vitamin D deficiency. In 
the earlier stages of hyperparzthyroidism 
the serum phosphorus is also definitely 
lowered. In the later stages, however, pro- 
gressive kidney damage decreases the phos- 
phate excretion so that at such a period in 
the disease the phosphorus may be ele- 
vated. 


6. Blood Phosphatase. 


In recent years a great dea. of experi- 
mental and clinical work has been done 
upon phosphatase, an enzyme normally 
present in various tissues of the bodv. It 
has the property of hydrolyzing phosphoric 
acid esters into phosphoric acid and alco- 
hol, and plays an important róle in the 
physiology of bone. The normal value for 
serum phosphatase in the adult averages 
2.6 units per 100 c.c., the normal range 
being from 1.5 to 4 units (Bodansky). In 
children the normal range is much higher, 
being from 5 to 14 units. This relative in- 
crease is true of all young animals and 1s 
incident to the active changes of bone 
formation. 

If liver disease with or without jauncice 
can be excluded, the level of serum phos- 
phatase forms a valuable diagnostic aic in 
studying diseases of the bone. In bone 
diseases associated with format:on of large 
amounts of abnormal bone, such as polyo- 
stotic Paget/s disease, the phosphatase is 
markedly elevated. The phosphatase is 
also elevated in the presence of osteoid ror- 
mation such as occurs in hyperparathy- 
roidism, rickets and osteomalac a. As chese 
diseases heal, the phosphatase level teads 
to return to normal and this сал be used 
as a test of therapeutic results. The phos- 
phatase values in bone tumors are variable. 
Metastatic carcinoma of the bore may or 
may not be associated with elevated phos- 
phatase. There is usually an ircrease in 
• multiple myeloma, but this is generally aot 
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found to de nearly as high as in hy.perpara- 
thvroidism. This may be of diagnostic 
value sirce the roentgen appearance of 
these two conditions may occasionally re- 
semble each other. 

In addition to bone disease, changes in 
the serum phosphatase are most striking 
in patients who have obstructive jaundice. 
Possibly because a great deal of phos- 
phatase is excreted with the bile, common 
duct obstruction is associated with definite 
elevation of serum phosphatase, which 
tends to return to normal when the ob- 
struction is réeased. When jaundice is non- 
obstructive in origin, particularly when, it 
is due to severe liver cell damage, the serum 
phosphatase is either normal or only 
slightly elevated. These facts rave recently 
been used in differentiating the various 
types of jaundice. The serum phosphatase 
is decreased in anemia and in malnutrition. 


7. Blood Cholesterol. 


The total plasma cholesterol ranges 
from 140 to 200 mg. per Ico c.c. but is 
usually between 160 to 180 mg. This is 
composec of two parts, free cholesterol and 
cholesterol esters, the esters forming 60 to 
8o per cent of the total and being largely 
formed in the liver. The production of 
cholesterol is not entirely understood, al 
though it is known to be a product of fat 
metabolism and that the cells of the reti- 
culo-endothelial system are intimately con- 
cerned in its formation. Apparently a 
fairly normal level is maintained even 
though no fats are ingested. * 

Since cholesterol is a lipoid, its Incre&se 
in the blood const tutes one form of hyper- 
lipemia. Hypercholesteremia % frequently 
seen in diabetes, the increase paralleling 
the severity of the disease and explainifig, 
to some extent, the complication ofarterio- e 
sclerosis which occurs so often. Hyperchoe e 
lesteremia is a regular occurrence in hypo- 
thyroidism and since it,is rarely seen in-* 
other conditions with a low basal metabolic 
rate, it possesses definite diagnostic value. 
There is a marked elevatión of this lipoid 
in true nephrosis and the nephrotic stage 
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ar chreni- glomerulonephritis. This 15 
looked чре” as a compensatory effort to 
maintam : xe normal osmotic pressure of 
the blosd which is lowered by protein less. 

Xar thor atosis is a condition dependent 
upon г тате of nyperlipemia. Of roentgeno- 
logic in-eres: is the form of xanthomatesis 
presentng the Schüfer-Christian syn- 
drome, сгг жа! defects, exophthalmos and 
diabetes ir- pidus. In this condition there 
is usualy 2 hypercholesteremia and the 
characteris granulomatous lipoid masses 
present co-xist of large amounts of choles- 
terol ard -s esters. This i$ in contradis- 
tncticr te the lipoids occurring in two 
other Gisesses due to disturbances in fat 
metabo isrz, namely lecithin in Gaucher's 
disease агі kerasin in Niemann-Pick’s 
disease. 

Since a geat deal of cholesterol is ex- 
creted m tae bile. obstructive jaundice is 
usually aseciated with hypercholestere- 
mia. This does not occur in non-obstruc- 
tive jaund <2 and if this jaundice is due to 
severe Fepatocellular disturbance, the total 
blood olsteral may be lowered. In any 
case, sever: liver disease is usually marked 
by a decrease in cholesterol (hypocholes- 
teremia), z-d im some cases the amount 
may drop зо zero. This decrease in choles- 
terol eser- has value as a liver function 
tést in dderentiating obstructive from 
hepatocellm ar jaundice. 


8. Ble- d Chlorides. 


The chleides are among the most im- 
portant i inorganic salts of the body, being 
widely dis-butec in all body fluids and 
tissues. The whole blood normally contains 
from 250 +o 500 mg. of chlorides per r00 
c.c. The red cells themselves contain rela- 
tively Ittl= chloride so that the chloride 
conterf of the plasma alone is from 570 
me. Increase in blood chloride 
(hyperchle=mia) does not occur with 
` great frequency апа is of little importance 
clinfcally. Decrease in chlorides (hypo- 
chloreraa) is of feirly frequent occurrence 
and of сот siderable clinical significance. 


One о? the most striking causes of hypo- 
e e 
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chloremia is vomiting which resi = im 2 
loss of chlorides in the gastric :ee-icn. 
This may be due to the toxemia inc dea- to 
such ccnaitions as uremia, pyloric stenosis. 
irtestira. obstruction and radiatiea sik. 
ness. The lass of chlorides preduce: strik- 
ing changes in body chemistry алі may 
result n a disturbance of the a-d-base 
balance. A lowering of blood chle-i=s alko 
eccurs ir various of the acute mit ons. 
notably pneumonia, although m= exact 
cause of -his is not clear. 

CHocide is eliminated chiefly ir t © urine 
and the amount excreted in this manner 
normaly approximates the сог є лїїгє. 
Che normal renal threshold salve for 
sodium chloride is 560 to 570 mg yer їсс 
c.c. of 3lood plasma. In most inszzaces of 
h»pochlomemia there is an assoc sted de- 
crease m urinary chloride. As the —rcen- 
tration of plasma chloride decrease bs ow 
the threshold value, chlorides тат >t rely 
d:sappea- from the urine. The Sy pochlo- 
remia wch occurs in nephrits, in the 
cbsence of vomiting, is the read- of a 
lowering of the chloride thresholc гт d con- 
sequen- =xcessive loss of chlorices in the 
urine. 


э. .®:11-Вазе Balance. 
The a nical application of the а- «і base 


balance has to do with such comma tems 
zs acidosss and alkalosis, which are esec sc 
freely by medical men and yet, 12 many 
instances, without a clear undersand ag 
af the meaning of the terms. The Adiclo- 
gist will encounter these conditicas zhietly 
in his contact with gastrointestir <I cases. 
Chus ccxiosis may be promine-t in pa- 
tients wizh severe diarrhea, while z E: alosis 
may resi t from lesions producimz -ylcric 
stenosis and in cases of small я-5 іта! 
c bstruction. 

Under normal circumstances tte peac- 
поп of the blood is very slightly гаје. 
The pH of normal blood is very >ose tc 
7-4, wkereas 7.0 is the pH of nev гайшу. 
Ever under the influence of marzely dis- 
eased s-ates the pH of the blood veries only 
slightly. In order to maintain this rzac ion. - 


220 


despite the influence of various ingested 
substances and metabolic products, the 
body possesses certain complicated chemi- 
cal processes and also means of excreting 
excessive amounts of acids and alkalies. 
The chemical protective mechanisms o: the 
body are dependent on tHe ргеѕег се in the 
blood and tissues of buffer svstems, so 
named because of their ability tc take up 
extra amounts of alkalies or acids without 
changing material in reaction. The most 
important of these are the bicarbcnate and 
phosphate systems. In addition, the plasma 
proteins, hemoglobin and chlor des also 
possess some buffer action. The lungs, k d- 
neys and, to a lesser degree, the gastro n- 
testinal tract, serve to excrete the excess 
of base or acid. The lungs are chiefly re- 
sponsible for the excretion of carbon c:ox- 
ide, the respiratory center being so deli- 
cately adjusted that the slightest increase 
in the acidity of the blood brings abeut 
hyperventilation. The kidney is the chief 
means of excreting the fixed acids. This 15 
accomplished by their excretion as the salts 
of sodium, potassium, etc., or as ammo- 
nium salts. The kidney has the power to 
manufacture moderate amounts of am- 
monium when it is necessary to conserve 
the other bases of the body. The kidney 
also serves as the most important outlet 
for the elimination of excessive amounts 
of base when these are present. 

In order to afford a simple concepticn of 
the means by which an excessive acidity of 
the body is prevented, the term “alkali 
reserve" is given to the total of alkalizing 
and buffering mechanisms present in the 
body. Clinically this is usually taken to 
mean the alkalies present as bicarbonates. 
Although this version is not strictly accu- 
rate, it is sufficiently so for ordinary use. 

Measurement of the alkali reserve by de- 
termining the carbon dioxide combining 
power of the plasma serves as a very use'ul 
clinical method for determining the acid- 
base balance. Although it has definite Hmi- 
tations, these are not of great moment in 
the average case. The carbon dioxide com- 

* bining power or capacity of the plasma is 
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said to be the number of cubic автав 
of carbon dioxide which сап be taken up as 
bicarbonate by Ico c.c. of plasma under 
normal atmospheric conditions. This is 
usually referred to as the plasma CO; and 
in adults normally ranges from 50-75 vol- 
umes per cent. With acidosis the blood 
loses its ability t@ take up acid (carbon 
dioxide is a weak acid) so that the carbon 
dioxide combining capacity falls. In mild 
acidosis the reduction is only a slight one. 
As acidosis becomes more severe the com- 
bining power may even be reduced to 10. 
On the othe hand, in alkalosis, larger 
amounts of carbon dioxide can be bound 
bv the excess alkalies їп the blood. The 
carbon dioxide combining power is in- 
creased to 80, 90 or even over 100 volumes 
per cent. 

a. Acidosis may be due to the presence 
of excessive amounts of carbon dioxide, 
which is relatively unimportant, or a de- 
ficiency of alkalies. This last is the respon- 
sible factor in such a common condition as 
diabetic acidosis, m which improper utili- 
zation of fats results in the formation of 
excessive fatty ackls which combine with 
large amcunts of base and thus remove 
them from general use. In advanced kidney 
disease the inability to excrete acids results 
in their accumulation in the body with con- 
sequent fixation of alkalies. Loss of alkalits 
as a result of diarrhea may likewise lead 
to acidosis. 

b. Alkalosis may also be the result of a 
number of different causes. It has been 
noted after deep roentgen therapy ,and'us 
attributed to a lowering of serum phás- 
phate. It may occur when large amounts 
of alkalies are fed to individual$ whose kid- 
neys are damaged to such an extemt that 
excretion of the excessive base is impossi- 


ble. In vomiting due to either *pyloric e 
stenosis or small bowel obstruction the loss* © 


of large amounts of hydrochloric acid 


leaves behind a great dgal cf base that ~", 


accumulates and causes alkalosis to* de- 
velop. 
NM —" І 
Alkalosis is a not infrequent complica- 
tion of pyloric stenosis due to benign ulcer. 
е . 
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The vemiting of large amounts of hyd-o- 
chlorx acid is the most important factor in 
prodvcng this but other contributery 
factors may be alkaline therapy in the 
presence ві associated kidney disease, the 
loss ot biood chlorides as a result of a 
large heme-rhage, or chloride deprivation 
because o! a long contiaued salt-poor diet. 

The presence cf alkalosis may aid very 
materially n the roentgen interpretation 
of obstructive lesions occurring at the py o- 
rus. Such lesions are in the vast majority 
of instances due either to a benign ulcer or 
malignancy There аге no %eliable roert- 
genologic criteria for making the differ- 
entiatien. If the patient has an alkalosis 
the lesion wall in most instances be benign. 
The rezson for this is the fact that in mcst 
cases o: ber gn ulcer there is a hyperacidity 
and tke loss of chlorides incident to vom t- 
ing wil precuce an alkalosis. In carcinoma, 
on the other hand, since an achlorhydria 
Is present ir the majority of cases, vomit- 
ing does net entail the loss of chlorides and 
thus аг alkalosis ts not produced. 


II. THE STOMACH 


In the c inical investigation of lesions of 


the stomach much reliance can be placed 
upon z study of the gastric contents. The-e 
are cer-ain pertinent facts regarding the 
gastric analvsis which the radiologist w ll 
find o^ cons derable value in his roentgen 
studies of the gastrointestinal tract. 


А. Gastric fualysis. 


„1. The Castric Residuum (Fasting Stom- 
ath): Phe am ount of residuum in the norm il 
fasting stomach ranges from 20 to тоо с.с. 
This is imfortant for the roentgenologist 
to Кем in mind for one often obtains tte 
imhpress:on of the presence of a non-opaque 
residue as -he barium meal enters tke 


e *stomack. Orly when such a residue is in 


excess cf the above figures can it be re- 


. garded as of pathclogical significance. The 
large non-opaque residues that are fre- 

^ quently present g ve rise to a characte-- 
istic appearafice as the barium fals 
throug> the fluid content of the stomach. 
@ ° 

. * 
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Excessive amounts of gastric residuam 
may be due to (a) hypersecretion, 77) 
retention, and (с) regurgitatsor from the 
cuodenum. The roentgenoloziet Б most 
commonk interested in the lesions >roc uc- 
ing retertion such as carcinoma o the 
pylorus er stenésing peptic ulcer o^ the 
py o-us er duodenum. 

2. Cole: The normal ваѕт pire & 
coborless. The most significant «hzaze in 
cobr is tne bright or dark red, bre wn, er 
alack dez to the presence of blooc which 
may occur in a variety of corditoas such 
as cercmoma and chronic раѕѕі=е -onges- 
поп of the stomach, portal cirrhcsis pepric 
acer, gstric lues? acute gas~its zad 
aemorrhazic blood dyscrasias. Tie repert 
of blood in the gastric contents sould pre- 
Dare the roentgenologist for an erganc 
«sion of the stomach but he sould mot 
aways e=pect to find such patkobgv ш 
view of tae multiplicity of conditions œt- 
side the stomach which may be responsible 
‘or the presence of blood. The time horo~=d 
“coffee grounds" appearance wssec-ated 
with care noma of the stomach is ite to 
the tact -hat the blood escapirg rcm а 
earcmome usually coagulates and it is гле 
d sn-egration of such a clot which gives 
rise to the “coffee grounds” appearance 

It is interesting to note tha- the zas-ric 
reskiaum is either yellow or green in < 
per cent cf normal individuals amd that in 
zbcu- 25 Der cent this is accounted far by 
the regurgitation of bile from tae luod- 
rum. Roentgenologically one oczaswonel! у 
cbtains the impression that bariem s p=- 
gng Баск into the stomach from the dac- 
cemum. This need cause fittle conce-n 
when one considers the above figure:. 

3- Gastic Acidity: Of prime impertince 
in the study of the gastric corte-ts is the 
amoumt and kind of acid present The 
acicity denends upon the presence of free 
hyérechlo-ic acid, hydrochloric acid «om 
bined witk protein and acid salts and cer- 
tur crga:ac acids. All taken together сез- 
s-tutz the total acidity which ir the gas- 
tic resideum normally ranges {топу I> зо 
=. These figures refer to the nimoa of, 
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cubic centimeters of tenth normzl sodium 
hydroxide required to neutralize 120 с.с. 
of gastric contents. The normal range of 
free hydrochloric acid in the gastric resi- 
duum is from o to 30. The organic acids 
are lactic and butyric. They are not gen- 
erally regarded as being present normal y 
in the gastric contents and usially аге 
found in cases of gastric retent on, espe- 
cially carcinoma. 

In addition to the determinaton of -he 
acidity of the gastric residuum m ich vala- 
able information is to be obtiined by 


Gastric Acidity Curves. 


























Minutes. 


О Normal Acidity Curve 
© Duodenal lllcer Curve serene eee 
© Achlorhydria 
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means of fractional gastric analysis, which 
is a study of the manner in which the 
stomach responds to stimulatio:. Varicus 
test meals such as those devised эу Ewald, 
Boas and Riegel are used to stimu-ate 
gastric secretion. Of more recen- develop- 
ment and of considerable value 5 stimula- 
tion with histamin. This substznce when 
injected subcutaneously acts as = powerful 
stimulant to gastric secretion and will thus 
cause hydrochloric acid to be secreted when 
such acid is absent by other stimulants. It 
thus serves to differentiate a trie from a 
false achylia. 

In fractional gastric analysis, after the 
administration of the test meal, 10 c.c. of 
the gastric contents are aspirated everv 
fifteen minutes for two to th-ee hours. 
Fach specimen is examined for its deg-ee 
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. 
of acidity and both the free hydrochloric 
acid and total acidity are charted. This 
constitutes what is known as the acidity 
curve. Fractional gastric analysis affords 
accurate information concerning gastric 
digestion and the motor activity of the 
stomach. 

While the determination of gastric acid- 
ity is of considerable clinical importance it 
must be recognized that there is much 
variation in health and many exceptions to 
what may be anticipated in disease. There 
also exists among the workers in this field 
considerable difference of opinion regard- 
ing the diagnostic value and significance ef 
certain acidity curves. The roentgenologist 
will find of value, therefore, only those 
facts regarding which there is little dispute. 
Thus the zorma! acidity curve (Fig. 2) is 
one in which the free НСІ rises sharply and 
reaches its maximum of 40 to £5 at the end 
of the first hour and returns to the fasting 
level at the end of the second hour. The 
curve of total acidity parallels that of free 
НСІ, usually reaching a тах mum of бо 
to 70. Such a curve will usually exclude an 
organic lesion of the stomach or duodenum 
except a gastritis for which there is no 
typical acidity curve. The second curve 
which is sufficiently constant and charac- 
teristic to be of practical value is the one 
found in duodenal ulcer. This curve rises 
sharply during the first hour, -he free НС] 
reaching a high level of 80 to go. This is 
maintained and тау even go higher during 
the seconc hour and is often continued into 
the third hour after the test meal. Thjs 
type of hyperacidity is found in 70 to 80 
per cent of cases of duodenal ulcer. It is 
also found in duodenitis and fs therefore 
of no value in the differential diagnosis of 
these two conditions which may simulate 
each other both clinically and roentgeno- 


J 
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logically. A very high acidity with ulcer is* ə 


usually indicative of a bad prognosis. A 


somewhat similar curve byt one which does -* 

not reach as high a level is sometimes Seen м 
ir. extragastric lesions such as cholecystitis 
or chronic append citis. It 18 referred to as 
an extragastric curve. The third curve ot 
e . 

" А 

e 

e - ` 7 

. e . 

А 


x VoL. 36,@0. 2 


"d 


Mm value is the one denoting an 
achlorkydria and especially if there is also 
an absence cf enzymes (achylia or achylia 
gastrice.. This type of acidity prevails in 
60-80 per cent of cases of gastric carci- 
noma. 5n e: tstanding condition in which 
achylia gast-ica is almost an invariable 
accompaniment is perricious anemia. А 
true achylia can be detected by means of 
a subcrtancous injection of histamin, 
whereby neither free HCl or gastric en- 
zymes арреа- in the gastric contents. 
Hypeecidtty prevails when the acid fig- 
ures are below those establis#ed as normal. 
Hypoaemity is of little practical value 
since about 25 per cent of apparently nor- 
mal ind: viduals fal in this group and is 
found ir such a wide range of unrelated 
conditions from chronic constipation to 
hyperth -roid.sm. Age is also an important 
conside-:tion ir hypoacidity since it is 
usually found in children and in elderly 
individuals. The kigh acidity of middle 
life falls progressively with advancing 
years so thar an achlorhydria is not un- 
common durmg olc age. This may be the 
result cf a p-ysiological atrophic gastritis. 
It must be dorne in mind that the gastric 
analvsis ike -he roentgen examination be- 
comes sgniGcant only when correlated 
with the rest of the clinical picture. To the 
roentgeaologist a knowledge of the gastric 
acidity is of particular value in those cases 
of frequent cecurrence in which the roent- 
gen findmgs are those of gastric ulcer. It 
is, in many instances, difficult to determine 
whether the esion represents a benign or 
malignént ulceration. According to Bockus, 
in carcinoma of the stomach there will be 
an achlorhy*tria in 80 per cent of cases, 
hy pochterhy: ria i In IO per cent and a nor- 
mal acidity ir то per cent. This knowledge 
should se of considerable aid in determin- 


e mg the nature cf gastric defects observed 


roentgewlogical_y. One should hesitate to 


4-make a diagnosis of benign ulcer in the 


4 


presence of ал achlorhydria. 

The state of gastric acidity is of further 
value to the -o&ntgenologist in its relation 
to gastric m-tility. In achylia and achlor- 


What the Radiologist Should Know A»out Clinical Pathology 


223 
Aydvia -here is a rapid outpourlag of the 
barmm meal from the stomach. Ths is a 
fairly censtant phenomenon that has been 
amply verified in the experience сї most 
roer tge1ologists. In any case dé gastric 
hypermptility it is well to know wbe-her 
the patent has an absence of free НСІ. 
Hyteracidrty, on the other Капа, pr: duces 
a delay im gastric evacuation. This mct is 
not зо readily appreciated by the erc inary 
roentgem examination since the six hour 
limi- fo- gastric clearance, that = almost 
unive-szlh accepted as normal, coes not 
take int» account the wide range o^ gastric 
evacuat on incident to varying deges of 
hy perac dity. Y 

4. Gastric motility as determirec cini- 
cally depends upon the time required for 
the stor ach to empty itself after en Ewald 
or Foas meal. The average time в about 
two heucs, with normal variations, ranging 
from one and a half to two and a hz f bours. 
We have frequently noted a dis--e^asc* 
between ће clinical and the гоепіз= по! эс:- 
cal determinations of gastric evacuat on. 
Whereas a delay in gastric clearence has 
been reported by the test meal, the empty- 
ing -ime of the stomach has been dearly 
within mormal limits according в zoent- 
genclegre standards. Obviously the reason 
for this 15 the fact that the time imat for 
gast-ic dearance varies considerably n the 
two me-hods, two and a half hours by 
gastric analysis and six hours rczrtgeno- 
logica ly. There is no doubt that che cline 
cal determination of gastric төсі ту 15 
muc more precise and accurate znd cer- 
tainly more physiological than the barum 
meal method. In cases under ebsereaton 
with quiescent gastric or duodena! Issicns, 
а reapse has frequently been predicted, 
even before the onset of symptoms, эу an 
increase ш emptying time of the stamach 
as determined by gastric analysis arx. long 
befo-e av» delay in gastric motility is de- 
tecteble by the ordinary roentgen eza nma- 
tion. Alsa, when such lesions are ang, 
evidence ef gastric retention by z:scric 
analysis wall remain long after such signs 


have d&appeared by the barium meal 
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method. In functional disturbances of the 
upper gastrointestinal tract, alteratioas in 
gastric motility are readily detected by 
gastric analysis, whereas a six hoar barium 
residue is nearly always the result of some 
organic lesion. 


B. Gastric Microscopy. 


The microscopic examination of the 
stomach contents reveals certain facts taat 
are of value in the study of gastric lesicns. 
Evidence of gross or microscop c food in 


the fasting residuum is a manifestation of 


delaved emptying of the stomach, while 
after an Ewald meal, over 15 c.c. of food 


e - . - 
and more than 30 c.c. of fluid at the end of 


two hours has the same significance. Small 
amounts of microscopic food probably indi- 

cate retention in rugal folds when the bulk 
of the test meal empties normally. This is 
probably due to unusually deep rugze or 
excessive amounts of mucus to which food 
particles tend to adhere. 

Gastric microscopy finds its greatest 
value in the study of gastritis, a condition 
which, in recent years, has regained some 
of its former popularity. This renaissance 
has been due, in no small measure, to the 


recent intensive roentgenological studies of 


the gastric mucosa, and now with direct 
visualization of the interior of the stomach 
made possible by the gastroscope, gastritis 
bids fair to become again the gas-reenterol- 
ogist's chief stock in trade. Evidence of 
gastritis as determined by the microscopic 
study of the stomach contents is mani- 
fested by the finding of (a) exfoliated gas- 
tric cells or strips of gastric mucosa, (^) a 
great excess of mucus, (c) phagocytic cells 
mixed with gastric cells and (4) an excess 
of red blood cells when not due со trauma. 
As has already been mentioned there 1з no 
typical acidity curve indicative cf gastr tis; 
however, an achylia with microscopic evi- 
dence of gastritis is suggestive of an atro- 
phic variety of this condition. А micro- 
scopic study of the gastric contents gives 
no aid in the detection of peptic ulcer. 
This must usually be left to the roentgen- 
e ologist. In the presence of ulcer, wherher 
= 


Karl Kornblum and Henry J. Tumen 


`~ 


Av&vsr, 1936 РЕ 
. e 
. . . e H 
gastric or duodenal, there is almost invari- 
ably a gastritis. This is quite readily veri- 
fied roentgenologically. 


III. THE LIVER 


While the studv of liver function is not 
crdinarily of direct interest to the roent- 
genologist, the useof the simpler tests may 
be of great assistance to him in an occa- 
sional case. Determination of liver function 
presents great didiculty, since this organ 
has tremendous reserve capacity and 
powers of regeneration and has such a 
multiplicity &f functions that the value of 
any single test is definitely limited. At the 
present t me there is no liver function test, 
which, if negative, can be said to entirely 
rule out the presence of advanced hepatic 
disease. There are many tests, however, to 
which positive responses definitely indicate 
liver dysfunction. The combined use of 
these methods of study is of great diagnos- 
tic value. 

Of the procedures now in use, those 
which enjoy the most widespread applica- 
tion are studies of jaundice and of bilirubin 
metabolism by such means as the van den 
Bergh reaction ard the examination of the 
urine for urobilinogen, excretory tests 
such as the bromsulphalein test and deter- 
minations of metabolic activity, an ex- 
ample of which в the galactose toleramce 
test. 


A. Jaundice. 


Jaundice or icterus is one of the impor- 
tant clinical manifestations of gallbladder 
and liver disease, although it тау octur 
in other conditions. The yellow color found 
in the skin and conjunctivae Which consti- 
tutes clinical jaundice is the resul& of the 
presence in the tissues of bilirubin. Biliru- 
bin is the chief pigment of humanebile and e 
is derived from the disintegration of thè e 
hemoglobin of the blood. Researches in 
recent years have fairly well established-* 
the fact that the reticulo-endotheliaP cells 
of the bone marrow, spleen and liver are 
responsible for the transfbrmation of the 
hemoglobin into bilirubin and other bile 


e, 
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pigmerts. The polygonal cells of the liver 
withdraw bilirubin from the blood aad 


excrete it 3 the bile. Any disturbance in 
the fo-ma-on and excretion of bilirubin 
may give rise to excessive amounts of 
biliru» n it the circulating blood, a condi- 
tion known as hyperbilirubinemia. The 
norma. amourt of bilwubin in the blood 
ranges up о 0.4 mg. per тоо c.c. of blood, 
but is 1suz ly less than 0.2 mg. When the 
amount of bilirubin in the blood is in excess 
of normal ~set not sufficient to discolor the 
tissues as seen in the skin and conjunctivae, 
the comditmn is termed Јас jaundice. It 
has been shown that the concentration of 
biliru»n rxay be increased three to fcur 
times befo evidence of jaundice appears 
in the -isswes. 


The mos: frequently used classification 
of jaundice is as follows: 


(1) Jem»lytic Jaundice: This relatively 
rare type сї jaundice is the result of exczs- 
sive rel b ood cell destruction and conse- 
quent orm ation of more bilirubin than the 
liver cells can excrete. There is some qu2s- 
tion as to whether anoxemia of the liver cells 
may rct play a part in the production of the 
jaundice. he typical example of this type 
of jaumdice is the disease known as conge 11- 
tal hemolytic jaundice, although occasion- 
ally hemol. tic poisons cause it. 


(2) Tepatocelular Faundice: This -e- 
sults &or- such marked disturbance of 
liver zell fonction that bilirubin excretion 
does met teke place. This is frequently seen 
ag a result -f toxic damage to the liver from 
such рәіѕо 25 as cinchophen and the arsea1- 
cals. а the majority of cases of so-called 
catarzłal saundice the underlying process 
is hep atoce lular damage. 


(3) Dbstuctive Jaundice: This is p-o- 


»*ducec by mechanical obstruction of the 


4. 
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biliary passages, such as may Бе caused by 
commen cuct stone or carcinoma of the 
head cf the pancreas. As a result of the 
obstruction bile excretion is impossible so 
that a re-arrf or bilirubin to the blood 
stream: occurs. 
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B. Liter Function Tests. 

1. Faa den Bergh Reaction. Of the means 
which a used to determine the amount 
of ты зп in the blood. the mest re izle 
is tte van den Bergh reaction Ths de- 
peacs upon the production of a character- 
ist с co ог when *Ehrlich s diazo reagent is 
brough- into contact with bilirubm. The 
rocmal -ange of bilirubin in the bləəd as 
indicaree by the van der. Bergh reaction is 
2.2 to O 4 mg. per тоо c.c. It was at first 
though- that this test would be а means of 
cifferentation between obstructive and 
hedztecellular jaundice. It is now knewn 
that tae test is incapable of такте this 
Ciferentiation, so “that, <lthouch it will 
cifferentzte the hemolytic from the r»n- 
he nolytee types of icterus, it does nct have 
the grest diagnostic value which was 
formerly attributed to it. It is of grear use, 
however, in measuring the amount э bili- 
rubh in the blood stream, рагаси arly in 
ce-e-m ming amounts of excessive bilirubin 
so small as not to cause clinica. jaundme. 

2. Desermination of UÜrcbilinegen mr the 
Urire. One of the most celicate of tre liver 
functioa tests now in use is the ехаптптагоп 
cf the urine for urobilinogen. Upon enter- 
ing the mtestines bilirubin is converted by 
a proces: of putrefaction into urobilinogen. 
This в then oxidized in-o urobilin AL 
thovgh the bulk of the vrcbilin s excre-ed 
in the feees, a fairly large amount ts reab- 
sorbed through the portal circulation ава 
ca-red Fack to the liver. Here, the major 
portion sf the reabsorbed urobilin is reen- 
vetted mto bilirubin and hemez ohn. 
Urobilia normally occurs only in the feces 
and по: іп the urine; urobilfnogen, сп -he 
other azad, is present in smal] emcuat in 
both ЬЕ and urine. Examinaton cf -he 
ur ne ^o- urobilinogen is cf valwe m dag- 
nosis of liver disease, ror wher there is 
liver cell damage, increased amounts are 
found in the urine. The only precauton to 
be abserved is the necessity for ruling »ut 
the oresence of one of the hemolytic con- 
diticns. These are associated wit? an exces- 
sive ре тепе metabolism which mz» also 
caise large amounts of arobilinogen te be, 
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present in the urine. In the absence of апу 
pathological hemolysis, however, increased 
urobilinogenuria is indicative o^ hepatic 
disease. 

The absence of urobilinogen from ће 
urine is an equally important ciagnostic 
aid. The only possible canse for continued 
absence of this substance in the urine is an 
obstruction of bile flow. Therefore, in -he 
presence of jaundice examination for uro- 
bilinogen is of value in determining 
whether or not the jaundice is obstructive 
in origin. Long-standing absence of uro- 
bilinogen is highly suggestive of the jaua- 
dice being due to some malignant process. 

As ordinarily perfofmed, the examina- 
tion for urobilinogen is very simple. It 
consists merely in determining to what 
dilution the reddish color, obtained by mix- 
ing Ehrlich’s aldehyde reagent and ur»- 
bilinogen-containing urine, persists. Nor- 
mally the color is present in urine diluted 
to about 1 to 20. In the presence of severe 
liver damage it may be necessary то dilute 
the urine up to I to 200 or even more be- 
fore reaching the end point. 

3. Bromsulphalein Test. Of the various 
dve substances which have beer used -o 
test liver function, the one which is now 
most generally utilized is bromsulphalein. 
This dye is, under normal conditions, al- 
most entirely excreted by the liver cells 
into the bile. Only under the circumstance 
of marked liver cell disease is апу appreci- 
able amount excreted by the kidneys. 

In the test, as generally performed, the 
patient is given an intravenous injection 
of 2 mg. of dye per kilo of body weight. A 
specimen of blood is taken in half an hour. 
By a simple colorimetric process it is very 
easy to determine the content o? dye in 
this specimen. Normally there should be 
no dye in the thirty minute specimen. In 
the presence of liver disease, the amount 
of dye retention may be as high as 7o per 
cent. Occasionally a 5 mg. per kilo dose is 
used. If this is given it must be remera- 
bered that even a normal person may have 
a IO per cent retention at thirty minutes. 
„In the absence of jaundice, brorisulpha- 
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lein retention тау be considered quite 
definite evidence that there is severe liver 
damage. This may be of a cirrhotic nature 
or due to such conditions as congestive 
heart failure or metastatic carcinoma. 
Since it requires fairly marked liver dam- 
age to produce dye retention, a positive 
bromsulphalein teet in а non-jaundiced 
patient is of serious import. In the presence 
of jaundice, this test is of little value. The 
dye being excreted in the bile, it is quite 
obvious that if the bile does not pass, dye 
excretion is impossible. In the patient with 
jaundice, thefefore, it is impossible to 
state whether dye retention is the result of 
liver cell disease or of obstruction to bile 
flow. 

It has been assumed that a high degree of 
bromsuphalein retention would indicate 
that dyes used for gallbladder visualization 
in cholecystography would not be excreted 
by the liver in sufficient quantities and that 
failure to demonstrate the gallbladder 
might thus be due to liver dysfunction 
rather than gallbladder disease. This point 
is still not entirely settled. It is possible, 
however, that even in the presence of a 
diseased liver, gallbladder visualization 
may take place, since even a damaged liver 
may slowly excrete a sufficient amount of 
the dye to be concentrated by the gallblad- 
der. There is definite reason to believe, 
however, that in the presence of jaundice 
or of evidence of liver cell damage, chole- 
cystography is better omitted in order to 
avoid further hepatic injury. 

4. Galactose Tolerance Test. It has been 
found that the galactose tolerance test 
offers a means of differentiating the jaun- 
dice due to disease of the liver cells (he- 
patocellular jaundice) from that due to 
obstruction of the bile ducts (obstructite 


= 


jaundice) or hemolysis. In this respect it isn e 
of great value, since, although there are’ ә 


other means of making such a differentia- 
tion, they are somewhat difficult of applica- 
tion. . 
While there are many modifications of 
the test the following method has given 
satisfactory results: The patient is given 


e 
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40 Eran s of galactose orally. All the urine 
is collected for the next five hours. The 
amount of galactose contained in this speci- 
men of irinc is determined. The interpre- 
tation © the test is as follows: 

(1) Aa exeretion of 2 grams or less of 
galactose is normal. 

(2) Am exeretion of between 2 and 3 
grams is weakly positive and is suggestive 


of liver disease. 

(3) Mere than 3 grams of galactose in 
the urineis positive and is a definite indica- 
tion of Ier call disease. 

Tume% and Pierscl found a*positive reac- 
tion In & per cent of cases of toxic hepa- 
titis and m 78.3 per cent of cases of catar- 
chal jauncice, while m obstructive jaundice 
a positive reactiom was obtained in only 
3-5 per cent of cases, thus indicating the 
value of alimentary galactosuria in differ- 
entiating aundice due to actual liver dis- 
ease from that of biliary obstruction. 

Circumstances which detract from the 
value of the galactose tolerance test are the 
fzequency with which negative results are 
obtained та cases of undoubted liver dis- 
ease and гле fect that the test is usually 
negative 17 she Fepatitis if of long standing. 
The cause -ssigaed for the negative results 
in the latte- instance is the belief that liver 
rezeneratio1 sufficient to carry on normal 
gevactose metabolism may occur in chronic 
hepatitis. Tumen anc Piersol summarize 
the value cf the galactose tolerance test 
in the follewing statement: "We feel that 
a positive galactose tolerance test in Jaun- 
dice 15 almest pathognomonic of hepato- 
celtular'darzage. If the test is negative, this 
comdition is not ruled out, particularly if 
the test is c£ rried out late in the course of 
the illness.” 


Iv THE GALLBLADDER 


ОА . 
e M. Biliary Praimage. 


The examiaaticn of the bile procured by 


^. duédenal intubagon has proved of great 


* value in the diagnosis of biliary disease, 
particularly cf gal stones. The fundamental 
prirciple of chis*procedure is the relaxation 
of the sphircter of Oddi induced by the 
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mtroduction of varicus substances. nc tab! у 
magnesium sulpha-e solution тис the 
duodenum. The actual technique o^ due 
cenal draraage is not difficult. It atords an 
accurate picture of gallbladder fuac-io 
and enables опе to detect the preseace of 
stones In the patiert with a norma gall- 
bladder, there is usvally secured “ram 5o 
to 75 с.є. ef very derk, concentrated bile 
which is new known to come direc:ly ‘rom 
the gzllbladder. This is the so-called B 
bile. The absence of this concentraced bile 
or repeated drainages can be accented as 
good evidence that tie gallbladder is not 
functioning well encugh to concentrate 
bile or that the cyst% duct is occlude-. If 
on repeated drainages only small amourts 
of B bile are obtained, it may usually be 
assumed chat the galloladder has reta ied 
only à traction of its concentrating dower, 
or that it kas lost this function earme y 
and tha- sc me branches of the biliary d ics 
have developed the atility to concentrate 
bile. The macroscopic examination of ~he 
bile is taerefore of aid in evaluating gall- 
bladder fur crion. 

The most important elements со be 
searched for with the microscope are the 
flat, clear, sharply defined, rectangular 
crystals of cholesterol and the brilrmm:, 
golden y2liow or orang? pigment whch is 
assumed to be calcium bilirubinate, ab 
though its true chemiczl nature is net yet 
entirely proved. If both these elemenss ave 
found together in the bile it may be stated 
with almost 100 per cent certainty that 
gallstones are present. Stones are present 
in approximately go per cent of those pa- 
tients whose bile conta ns either calcium 
bilirubinaze pizment or cholesterol crystals 
alone. When cholesterol crystals only are 
found repeatedly, the ccndition known 4s 
cholesrerosis ef the gallbladder may be 
present, a condition frequently referred +o 
as the "strawberry" gallbladder. Сєса- 
sionally caletum bilirub nate pigmen= 5 
present alone m the bile of patients vim 
have chror ic obstructive jaundice without 
stones. 

It is thus seen that th? microscopic e+ 
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amination of the bile is of consideraole 
importance in the diagnosis of gallstores. 
Bockus and his coworkers reported a series 
of 148 patients studied preoperatively by 
Grainage or cholecystography in whom 
operation or autopsy subsequently proved 
the presence of gallstortes. Drainage was 
performed in 143 of these cases and re- 
vealed evidence of gallstones in 83.2 per 
cent. It is necessary to emphasize that this 
degree of accuracy was reached by re- 
peated studies. In many instances taere 
was no evidence of stone on the first drain- 
age, and if the first drainages had been 
relied upon, the percentage of positive 
diagnoses would hate been reduced to 
59.3 per cent. Repeated drainages are 
particularly necessary in those cases with 
little or no B bile because tke elements 
diagnostic of cholelithiasis are usually 
found in the concentrated gallbladder bile. 

It should not be felt that gallbladder 
drainage and cholecystography are antago- 
nistic methods of study bur rather that 
they supplement each other. Whenever 
cholecystography or drainage reveals posi- 
tive evidence of gallstones no further 
diagnostic procedure is necessary. Drain- 
age is particularly valuable in the study of 
those patients whose gallbladders ere visu- 
alized poorly or not at all by cholecystog- 
raphy. In such cases, drainages may make 
a definite diagnosis of stone, or by repeat- 
edly failing to demonstrate concen-ration 
of bile, confirm the presence of a non- 
functioning gallbladder, waich usually 
means stone. On the other hand, in an 
occasional case of cystic duct block it may 
be impossible to find evidence of chole- 
lithiasis in the bile but roentgen examina- 
tion may definitely show stones. 

Microscopy of the duodenal contents 
gives information of inflammatory proc- 
esses involving the duodenum, such as a 
duodenitis, in much the same manaer as a 
gastritis may be diagnosed by a microscopic 
study of the gastric contents. The findings 
are essentially the same with the exception 
of the presence of duodena! cells rather 
. than cells from the stomach. 


Karl Kornblum and Henry J. Tumen 


е 
V. THE KIDNEYS . 


A. Tests of Renal Function. 


The renal function tests which now en- 
joy the widest use are the pkenolsulphon- 
phchalein test which was originally intro- 
duced by Rowntree and Geraghty in 1912, 
a simultaneous sjudy of the urea of the 
blood and urine, usually by means of the 
urea clearance test of Van Slyke, and the 
determination of the kidney’s ability to 
form urine of high specific gravity by a 
concentration test such as those suggested 
by Addis or Kishberg. 

г. Phenolsulphonphthalein Тез. The 
principle and technique of the phenolsul- 
phonphchalein test are so familiar as to 
require no repetition here. The test is fre- 
quently referred to as the P.S.P. Normally 
42 to so per cent of the dye should be 
eliminated during the first tour and 20 to 
35 per cent the second hotr, with a total 
cf 60 to 75 per cent for the two hours. At 
present, it is realized that there are factors 
which limit the value of this test. Thus, if 
there is edema, even though this is not 
due to renal disease, the prerenal deviation 
of fluid will cause a lowering of the amount 
of dye passed. Low figures are, therefore, 
frequently obtained in cases with non-renal 
edema. On the other hand, the test may 
give normal results in individuals with «d- 
vanced but well compensated kidney dis- 
ease, n whom, with the passing of large 
amounts of urine of low specific gravity, 
normal amounts of dve may be excreted. 

2. Urea Clearance Test. The urea clear- 
ance test of Van Slyke gives an dccurtite 
means of measuring the ability of the kid- 
neys to excrete this substante. After an 
ordinary breakfast withcut tea о coffee, 
two specimens of urine are collected at the 
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end cf two periods of exactly one heur еасї% e 


Blood for determination of urea пісгосей ч 


is taken. Knowing the urea nitrogen of the 


blood and urine and the volume of 'the-* 


urine per minute, it is possible to detefminey 


the volume of the blood cleared of urea per 
minute. This may be expressed in cubic 
centimeters or percentage of normal. Re- 


F a 
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сепћу the latter method of reporting has 
been used. he chief technical difficulty 


with the tex has been the necessity of 


having »at-nts completely empty the 
bladder at -actly hourly intervals. This 
difficulty is ~articularly evident in hospita! 
wards. 

It is new et that the wrea clearance test 
gives ar. exttemely accurate index of renal 
function. А morma! readings are obtained 
with a сезге of renal damage which might 
otherwise gc unrecognized. The test affords 
accurate in&-mation that is valuable not 
only dizgno -cally but also prognostically. 
Repeated v- in acute nephritis aids in 
determmsng which cases will go on to 
chronic cisesse. The relative lack of deli- 
cacy of mer- determination of blood urea 
nitrogem is vealed by the fact that the 
urea clearar се must be reduced to 20 per 
cent of rorr-zl befcre urea begins to accu- 
mulate ia the blood. 

3. Fisabezz Concentration Test. The sim- 
plest methcd of studying the functional 
ability o* the kidneys is by a concentration 
test such as nat of Fishberg. This consists 
merely m ating che specific gravity of 
three hourl~ specimens of urine obtained 
in the mort ng after a relatively dry but 
high prctei- evenmg meal. The ѕресійс 
gravity of = least one specimen should 
ex@eed 1.027. With advancing kidney 
impairment the specific gravity drops, 
finally 1praching 1.010. The only inac- 
curacy cf this test occurs in individuals 
who are ir the stage of recovery from 
edema, zt which time low specific gravity 
urine may -e passed even by those with 
normal zidaeys. Otherwise, the ability of 
the kicrey to concentrate urine can be 
easily racasared by this very simple means, 
as*impa rec renal function can be diag- 

“pea even ^it is well compensated. 
To the mentgenologist, renal function 
is of partic_ar importance in connection 
fwi excre ery urography. Inasmuch as 
* pisudlizatio- of the urinary tract by this 
procedure = dependent upon the ability 
of the kidrevs to excrete an opaque dye 
given inatrwrenously, the amount and 
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rapidity of dye excretion is drecly pro- 
pertionate to the state of renal fan-tor. 
The cknician frequently loses sgh: cf. his 
fact in -eguesting an examina-ior cf the 
urinary -ract by excretory игортарпу fer a 
patient whose renal function is mar«eil« 
impairec. Such an examination is a cem- 
рете wzste of time and mater al. In апу 
questionable case the roentgenelogist Coes 
well te imquire as to the functional «ap acity 
of the x dneys before proceeding with the 
exammation. Furthermore, when poor 
visualgzz пап is obtained in excr2te-y urog- 
raphy ore should always determine whe th- 
er this is due to impaired сепа] urcaoa 
before zttempting fó interpree me vrc- 
gram. A simple P.S.P. determanator, 
pheno sulphonphthalein elimiration wil 
give saficently accurate informaticn for 
the purpose of excretory urography. Vaile 
we de not know precisely the c-gmec ct 
kidney damage required for noa-v.sual za 
tion te occur, our experience would seem 
то indicate that when renal function s ess 
than 25 per cent of normal, n» v. sval za- 
tion will be obtained by excret=ry wrc- 


graphr. 
B Beace-Zones Protein. 

This в = peculiar albumirous s: betance 
which may be found in the umn- fre- 
quently. but not exclusively, in са.е: ef 
nrultiple myeloma. It differs fram all other 
substances in that a precipitate resem b ing 
curdled milk appears when acic umn- eor- 

taining -his protein is heated to 5c or 5С С. 
This precipitate redissolves on bolit g As 
the unne is allowed to cool, the pr-ci»i-ate 
or cozz lum again appears. 

In all cases of obscure bone pair, end in 
all cases of obscure anemia, Фе wire 
should be investigated for the рг=езс= of 
Bence-Jones protein. Accordmg tc Ge- 
schickter and Copeland, it is preseat n the 
urine ir 65 per cent of cases of malape 
m velema. [t may appear in the arime »eore 
апу bome marrow lesions can be d=non- 
strated, and it may disappear —om the 
urine а: a time when there s sxtersive 
evidenc- of the myelomatous Iesicas in the 
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bone marrow. It has been reported in cases 
of metastatic carcinoma involving the 
osseous system, in myelogen:c osteosar- 
coma, in osteomalacia, and in lymphatic 
leukemia. It is therefore not pathogno- 


monic for 


multiple myeloma. 


SUMMARY OF NORMAL VALUES 
I. THE BLOOD 


A. Cellular elements of the blooc 
1. Red blood cells (erythrocytes) 


2 


un 


a. Number—Males, 4,500;coo to 6,000,- 


ooo per cubic mm. of 


blood. 


Females,  1,500,0co to 
5,500,0cC per cubic mm. 


e of blood. 


b. Reticulocytes—Less than 1 per cent 
of the red blood cell count. 


. Hemoglobin 


Males—14 to 18 grams (34 to 108%) 


per тоо c.c. of blood. 


Females—12 to 15.5 grams 172 to 
93%) per ico c.c. of bloed. 


Volume index 
c.85 to 1.0 

Color index 
0.85 to 1.0 


. Sedimentation rate 


3 to 5 mm. (upper потта! | mit— 


10 mm.) 


. Fragility test 


a. Hemolysis begins at C24 per cent 
concentration of salt sc ution. 

b. Hemolysis complete at 7.34 per sent 
concentration of salt sc ution. 


. White blood cells 


a. Total number per cubic mm. of » ood 


— 5,000 to 10,000. 


(1) Leukocytes—Normal Range 











à - Е OVER 5 
3 MONTHS 3 T0 5 | am x A 
TO 3 YEARS YEARS die 
| ADULTS 
3 . 
Neutrophiles 2000-7000 | 3000-8000 | 3000—7900 
Basophiles 0-50 0-50 0-50 
Eosinophiles 25-700 50-700 50-400 
Lymphocytes 4000-9000 | 2500-600c | 1000-3000 
Monocytes 25-700 25—700 100-500 











b. Nuclear index 


(1) Normal findings—15, or over. 
(2) Slight shift to the left—1o to 15. 
(3) Moderate shift to the left—: to 


10. 


(4) Marked shift to the 'eft—l rder 


р, 
8. Blood platelets (thrombocytes) 
200,000 to 400,000 per cubic mm. 
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9. Bleeding time . 


3 minutes, or less. 
10. Coagulation time 
2 to 12 minutes, lepending upon 
method used. 
11. Clot retraction time 
a. Begins in 1 to 2 hours. 
b. Complete in 18 to 24 hours. 


B. Blood chemistry 


1. Blood sugar 

a. Normal values—8o0 to 120 mg. per 
100 c.c. of blood. 

b. Glucose tolerance test 
(1) Normal blood sugar curves 
° Within 1st hcur— 

Blood sugar increases to 
140-160 mg. per 100 c.c. of 
blood. 
Within 13 to 2 hours— 
Blood sugar decreases to 120 
mg. per тоо c.c. of blood. 
Within 23 hovrs— 
Blood sugar decreases to 
normal fast ng level. 

c. Normal kidney threshold of blood 
sugar concentration 160 to 18O mg. 
per 1co c.c. of blood. 

. Blood urea nitrogen 
12 to 15 mg. per тос c.c. of blood. 
3. Uric acid 
a. Normal values in blood— 
1.5 to 4 mg. per Ico c.c. of blood. 
b. Normal values for daily excretion in 
urine for an adult on a mixed diet— 
O.7 grams. 
4. Blood cakium 
9 to 11 mg. per 100 с.с. of blood. * 
. Blood phosphorus 

a. In adults—3.0 to 4.5 mg. per 100 c.c. 
of blood. 

b. In chiidren—4.0 to 5.0 mg. per 100 
c.c. of blood. 

6. Blood phosphatase *. 
a. In adults—1.5 to 4.9 unit pergico 
c.c. of blood (Bodansky). 
b. In chiidren—;.o to 44 units per 100 
c.c. of blood (Bodansky). 


H 


un 





7. Blood cholesterol . 
140 to 2co mg. per 100 c.c. of bl8od. 
8. Blood chlorides è ә 


a. Blood plasma chlorices— 
570-620 mg. per 100 c.c. of blood 


plasma. X 
b. Normal renal threshold value foX so-* 
dium chloride— . ` 


560-570 mg. per 120 c.c. of blond. 
9. The acid-base balance 
a. Plasma CO,—so to 75 volumes рег 
cent. 


. 4 


va 1 
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* H` THE. STOMACH 


А. Gastre analysis 
1. Fasting stomach 
a Gastric residuum—20 to 100 С.С. 
b. Total Acid— 10 to 50. 
c. “ree hydrochloric acid— o to 30. 
2. Afer test meal 
а. Normal acidity curve 

1) At end of 1st hour free hydro- 
chloric acid reaches maximum of 
40 to о. 

'2) At end of 2nd hour free hydro- 
chlcric acid returns to the fasting 
levd. 

t3) Curve of total acidity—paralles 
curve of free hydrochloric acic ; 
usually reaches maximum of 62 

. to 70. 
—. Nermal emptying time of stomach 
a. After test meal—11 to 24 hours. 


ПІ. THE LAER 


A. Liver 7znction tests 
1. Nemal amount of bilirubin in blood 
(vam den Bergh reaction) 
Less than c.2 mg. up to 0.4 mg. per 
гоо с.с. of blood. 
Lesoilinogen in urine (Ehrlich's alde- 
hy2 reagent) 
Color reaction up to 1 to 2c dilution. 
3. Bremsulphalein test 
No retention of dye in blood 30 min- 
wtes after injection. 
4. Galectose tolerance test (after ingestion 
of го grams of galactose) 
a. Galactose excreted in 5 hour urine 
*pecimer—2 grams, or less. 
IVe ТНЕ GALLBLADDER 
A. Biliary drainage 
t. 50 % 75 c.c. of B bile. 
V. THE KIDNEYS 
А. Tests сї renal function 


P 


é i. Phenolsulphonphthalein test (P.S.P.) 
* • a. Amount of dye eliminated 
i1) During the first hour—4o tc 
. 5070. 
::) During the second hour—2o te 
e. 35%. 
. ©з) Total for two hours—6o to 85%. 


Il Urea clearance tests 

a. Standard blood urea clearance (urine 
volume output 2 c.c., or less, per 
minute)—S4 c.c. 
^'aximum blood urea clearance 
iring volume output greater than 


r з 
> с.с. per minute)—75 c.c. 
2. Fismbeyg concentration test 
a. Specific gravity of at least one of the 
= hourly specimens—above 1.025. 
* P 
E 
* шз = 
* 


. 


We are greatly indebted to members «f the st- £ 
o7 the Graduate Hospital for the aid sc zererous у 
g vea 13 the preparation of this paper. 
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DISCUSSION 


Dr. Fraxk W. KoNzELMaNN, Philade paia 
Waat Dr Kornblum has said might грріу te 
the chnacz! pathologist as well as to the тга 11219 
gist. He night have entitled his paper. ‘Wna: 
the Clinical Pathologist Ought to Know abou: 
CHI nica! Fathology.” 

- had the good fortune to read this paper be- 
fore ic was zresented and in it there ere nany 
very, verr important points that time dri aor 
perm:t him го present here. 

Or. Edward Chamberlain at Temple Uni- 
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versity has shown this same interest in clinical 
pathology that Dr. Kornblum speaxs of. I as- 
sure you it has meant much to me to have the 
aid and the cooperation of the radiologist in 
my work as it must have meant tc Dr. Cham- 
berlain in knowing something of the problems 
of the clinical pathologist. By our teamwork, 
we have both learned more about the patiant, 
and the patient has benefited through greater 
accuracy of diagnosis. 

In order to make the basis of clinical pa- 
thology more easily understood by not only zhe 
clinician but the radiologist and the surgeon, we 
have hit on the plan of putting the accepted 
range of normals on the chart where che 
laboratory findings are recorded. 

(Slide) This is the type of blood char- zhat 
is used at Temple University Hospital. You 
will note we have no standard normal for 
hemoglobin. It is reported in grams per [co 
c.c. of blood. The gram value per 109 с.с. 
varies with the age and sex. Dr. Kornblum did 
not have an opportunity to speak cf the m- 
portance of this point, yet I wish ke had. If 
one stops to consider for just a moment how 
hemoglobin is often reported, one can easily 
see how confusing the results might be. I^ we 
continued to use the old system of percentage 
values, there would be no comparison of the 
values of hemoglobin in different institutions. 
The 100 per cent value on each cf the com- 
monly used hemoglobinometers is different. If 
we employ gram values and in а given case 
know the relation of the gram value to the 
normal for that age, it is easy to estimate the 
percentage of the normal (for adul-s, multiply 
the gram value by 6). For instance. in this case, 
7 grams was the example I used. Multiply 7 
by 6, obtaining 42 per cent, which is the per- 
centage of average normal for this hypothetical 
case. 

Children have higher hemoglobin values 
than adults. The child at birth has a hemo- 
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globin value of 23 grams; at one year, 12 grammer 
at fifteen years, 15 grams; and at the age of 
twenty to sixty, it is 16.9 per 102 c.c. of blood. 
No тоо per cent value can be uniformly or 
sensibly applied to such a wide range of figures. 

Another point which Dr. Kornblum did 
mention was the importance of reporting the 
various leukocytes in total numbers per cubic 
millimeters of bloc*l. On our charts, the neu- 
trophile range is from 3,000 to 7,000 and the 
lymphocyte from 1,000 to 3,000. So frequently 
a clinician will, after receiving repeated 
eosinophile counts of 10 per cent or more in a 
certain count, request a stool examination for 
ova or parasites. If noneare found, he will ask, 
“Tsn’t it strange, with an eosinophile count of 
то per cent, would not one expect parasitic"in- 
festation?" My answer is, "No, because the 
total white count was but 5,000. Ten per cent 
of 5,000 is 500, a figure within the normal 
range." On the other hand, a patient with 
15,000 total count and a 6 to 7 per cent 
eosinophile count vill have a true eosinophilia, 
1,050 per c.mm., ret the number per cent is 
but slightly above that given as normal (4-6 
per cent). If one reports the cells in absolute 
values and one has the normal range on the 
chart, it is easy for the clinician, the surgeon 
and the radiologist to determire whether this 
case is above or below the normal average. 

We have done the same thing with the values 
in blood chemistry. So often, even the pa- 
thologist finds it dificult to remember normal 
values and range unless he is particularly in- 
terested in this fied. It is great help to h&ve 
before one's eyes at the bedside these accepted 
ngures. 

Dr. Kornblum has well demonstrated that 
there is much of clinical pathology that the 
radiologist should know. With such a knowl- 
edge, he can better cooperate with ethe þa- 
thologist, and by their combined efforts more 
accurate diagnosis will follow. 
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THE PRINCIPLES GOVERNING THE RADIATION 
THERAPY OF CANCER* 


AN ELEMENTARY LECTURE 


By GEORGE T. 
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HIS tree -ise ts not concerned with the 

indicatmas and contraind.cations for 
radium and roentgen therapy nor with the 
relative nerizs of surgical and radiation 
treatment o cancer. It is assumed that the 
cancers selected for treatment by irradia- 
tion possess some degree of radiosuscept'- 
bility. Failure to consider this premise has 
led to the ingudictous use of these physical 
agents w th consequent loss of confidence 
in their eHeeoveness. The cancer must be 
more rad;osensitive than the normal tissues 
which corta m it, else radium and roentgen 
„тауѕ could efer mo advantages over any 
"destructive, non-selective cautery. The 
radiologist should decide, if possible, wheth- 
er his therapeutic efforts are to be cura- 
tive or yall ative, insomuch as different 
biological and physical principles are in- 
volved. He also realizes that radiosensitiv- 
ty and rad ocurablity are not synony- 
nous; some Highly radiosensit: ve tumors 
nay become a generalized or systemic dis- 
zase early in “reir course (lymphosarcoma), 
while other more radioresistant tumors 
netastasizing late (some neuro- and lipo- 
sarcomas) are radiccurable by slow pro- 
zressive radiation fibrosis. 

Тһе 5 сг of tumors of raciosensitive 
oehavior or ceatment by irradiation re- 
quires a Enowledge of the histologic and 
biologic,tectcrs determining radiosensitiv- 
куга famuliarity with the natural history 
| cunt tumors of all regions and con- 

erable -lirical experience in observing 
the response xf these tumors to treatment. 
ef embrvcnal origin are well 

wa to be highfy sensitive tc radiation 
cue possib y to their morphologic peculiari- 
ties and high metabolic rate. There are 
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exceptions to this rule such as the aduk 
testicular teratoma and some tumors of 
mixed ceil origin. The number of miteses 
and the cegree of anaplasia are impetan- 
factors w the determination of rad osen- 
sitivitr yet only in a relative sense, as 
some cellular, undifferentiated, rapid 
growing cancers (melanoma, reusosac 
coma) are notoriously resistant te irradia- 
пов. Fw nz has repeatedly emphas ze the 
importzr ce of the influence of the iac irs 
proper-ies of the cells of origin and 5rewart 
has succin-tly stated that "in the сње ct 
many ndivadual tumors the fundeme=ntz! 
nature of the tissue of origin outwsgls a.l 
other consderations when an attemot is 
made то estimate the sensitivitv. Thus, 
the pri^rtie blood-forming tissues prede- 
termine the radiosensitivity of tumors 
developirg from their lymphoid, myeleid 
and vascular derivatives (lymphosarcoma, 
myeloma, endothelioma, angiomas), and 
the various tissues arising from th= m-ural 
crest cells almost uniformly give rise to 
radwresistant tumors (glioma, narmcsar- 
com a, melanoma, mixed tumor of prezid). 
The nztvre of the tissue bed supoo-cting 
the carcer is of fundamental concrz, as 
every racielogist is cognizant of t^e dif- 
cultes aad hazards encounteted mi irra- 
diating career imbedded in cartilaginous, 
fat, osssaas or fibrous tissue. Care rc ras 
are radioresistant in direct proportion te 
the extent ef desmoplasia they excite. А 
soft, vascular stroma with tendeacr tc 
cause a papillary structure of the tam=r is 
more cenducive to ischemic necroas and 
rapid disin-egration of the tumor wader 
irraciat on. 

Methed- ef Radiation Therapy. There are 
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two methods by which radiation тау be 
applied to malignant tumors within the 
body. One uses an external source, either 
a roentgen tube or a radium applicator 
containing a large amount of racium. The 
rays must then trav erse overlying normal 
tissues before reaching’ the tumor itself. 
The second method utilizes a source 
(radium) which is applied directly into the 
substance of the tumor or surroanding it. 
This source may be single or multiple. By 
this latter method the tumor receives 100 
per cent of the dose and the surrounding 
normal structures much less. These meth- 
cds may be designategl as follows: 

External Irradiation. A. Roentgen rays 
(1) Low voltage source for superficial 
tumors. (2) High voltage and supervcltage 
sources for deep therapy. 

B. Radium. (1) Teleradium therapy. 
Large quantity of radium (grams) in bomb 
or pack applied at considerable distance 
(6 to 15 cm.) for deeply situated tumors. 
(2) Superficial therapy. Smal. plaques, 
trays and moulages of radium for super- 
‘cial cancers (lip, skin, etc.). 

Intracavitary ай ays ra- 
dium. One or more filtered containers often 
:n tandem arrangement and placed within 
the body cavities for contact application 
of radium against cancers in these loca- 
tions, such as naris, orbit, antrum, larynx, 
esophagus, uterus, vagina and occasionally 
the rectum. 

Interstitial Irradiation. Intrazumoral or 
peritumoral placement of radioactive foci 
in form of radium needles or racon seeds. 
This method is useful in the treatment of 
accessible cancers, chiefly as an adjunct 
to external irradiation. 

Units of Dosage. It is best to administer 
to all the neoplastic territory the maxima! 
quantity of radiant energy compatible 
with the maintenance of tissue integrity. 
To speak intelligently of these quantities 
it is best to have some common pavsical 
and biological measures of the dosage. 
Thus in the case of radium the quantity 
of gamma rays at the source is known as 
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the “dose of emission." One knows with 
precision the dose of emission because this 
is invariable. The dose emitted is expressed 
by two different notations. The one has 
for its basis the intensity of the gamma 
rays and the duration of their application; 
the intensity is proportional to the quan- 
tity of radium présent; the dose is obtained 
Ьу the product of the quantity and the 
time, which is expressed zs milligram- 
hours of radium or as millicurie-hours of 
radon (gram-hours or curie-hours in the 
case of large radium bombs or packs). The 
other notation, which 15 чо леа through- 
out France, makes the dose proportional to 
the quantity of radium emanation de- 
stroyed (disintegrated) during the course 
of its application (Debierne and Regaud, 
1914). This is expressed in terms of “‘milli- 
curies-destroyed" or of ''microcuries-de- 
stroyed," the latter term connoting only 
one thousandth of the former. The physical 


efficiency of 1 millicurie of radon through- * 


out its life is equivalent to 133 millicurie- 
hours. Therefore 1 millicurie-destroyed is 
equivaleat to 133 millicurie-hours or 133 
milligram-hours. 

The dose of gamma or roentgen rays at 
the surface or the point of entrance into 
the body is the superficial dose while the 
dose to the tumor by unit volume of the 
tissues treated is the “tissue or tumor 
dose.” 

The unit of x-ray dosage called the 
“roentgen” or r (designated always by 
small r) has been standardized and inter- 
nationally accepted. The roeatgen has been 
defined as that quantity of roentgen radia- 
tion which, when the wall effect of the 
ionization chamber is avcided and the 
secondary electrons are fully utiliZed, pro- 
duces in one cubic centimeter of atmgs- 
pheric air at o? C. and 76 cm. mercury pre 
sure such a degree of conductivity by ioni- 
zation that one electrostatic unit of charga 
is measured at saturatian current. i 

In the measurement of roentgen ray 
and gamma rays by biolęg:cal means, the 
most common unit is the establishment of 
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an eryfhema dose under certain condi- 
tions. Quimby of the Physics Department 
of the Memorial Hospital has defined and 
employed the term “threshold erythema,” 
which is that dose of radiation that will 
cause a perceptible change in the skin of 
80 per cent of the subjects and no discern- 
ible discoloration in 20°per cent in two to 
four weeks after the exposure to the rays. 
Quimby has found that the threshold ery th- 
ema with 200 kv., 100 sq. cm. field, 5o 
cm. target-skin distance and filter of 0.5 
mm. of copper and 2.5 mm. of aluminum 
is ОО to 525 roentgens. The therapeutic 
erythema, on the other hand, varies with 
different radiologists from боо to rooo 
roentgens. 

The Tissue Dose—Cancericidal Dose. The 
tissue dose of a given volume of tumor is 
estimated according to the point within 
that receives the smallest quantity of 
energy. At the Memorial Hospital, all tis- 
sue doses are expressed in threshold eryth- 
emas. Although the quantitative basis is 
the best we have for tissue dosage, the 
response of various cancers to this same 
dose is qualitative and there is no absolute 
biologic unit to express this response. The 
determination of tissue doses at all depths 
below the skin surface and in tumors of 
all sizes and shapes is relatively simple 
with roentgen rays and external applica- 
tors of radium. The applicator dose neces- 
sary to produce the threshold erythema can 
be determined in each case by direct experi- 
mentation. The percentage of the amount 
falling, on the skin which reaches various 
dépths can readily be determined by means 
of water phantom and small ionization 
chamber. The tissue dose delivered in any 
mass by external irradiation may be con- 
sidered as of that point which lies deepest 
or at the greatest distance from the skin 
portal. Every radiologist has isodose curves 
avpilable for each type of external irradia- 

PA applicator aad with this aid the deter- 
mination of the depth dose for each tumor 
is greatly facilitated. | 

The problem is more complicated in 
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interstitial irradiation. The most common 
interstitial sources used at the Memorial 
Hospital are gold seeds about 4 mm. long, 
0.3 mm. in wall thickness and containing 
from 1 to 3 millicuries of radon. Experi- 
mental work by Quimby makes possible 
the determinatión of the percentage of a 
threshold erythema dose delivered at any 
distance from any gold radon seed im- 
bedded in a tumor. It is necessary for every 
point within the region of the tumor to 
receive a certain minimum dose; and it is 
the tissue dose for the point receiving the 
minimum that should be calculated. It is 
most convenient to, consider the sphere of 
tissue that will just contain the tumor to 
be irradiated. Martin and Quimby have 
shown that if a definite quantity of radon 
is to be used in any given sphere, it makes 
practically no difference in the dose on the 
periphery whether the radon be concen 
trated at the center or distributed uni- 
formly within the inner half of the sphere. 
For purposes of approximation of dosage, 
they considered the radon to be concen- 
trated at the center of the sphere that just 
contains the mass and calculated for the 
minimum the dose at a point on the periph- 
ry. Thus they were able to make a table 
giving the threshold erythema units for 
different quantities of radon in spheres of 
different sizes, which is of great value in 
the rapid calculation of dosage. 

The practical value of these physical 
measurements is that the dosage of radia- 
tion is now on a rational rather than an 
empirical basis. The cancericidal doses for 
malignant tumors of the oral cavity, skin, 
breast, uterus, bladder, prostate, rectum 
and stomach have been determined and it 
is now possible to prescribe such a dose and 
the way it should be given, whether by ex- 
ternal or interstitial irradiation or a com- 
bination of both methods. For example, 
intraoral squamous carcinomas require tis- 
sue doses of 6 to 8 T.E.D. while transitional 
cell carcinomas (Ewing) and lympho- 
epitheliomas (Schmincke) require 2 to 4 
s.E.D for sterilization. To destroy the most 
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radioresistant mammary cancer may re- 
quire a tissue dose of 1o threshold erythema 
units, although many radiosensitive car- 
cinomas of the breast completely disappear 
after relatively small doses of external ir- 
radiation alone, when administered prop- 
erly in fractionated doses: 

Prescription for Roentgen Therapy. A cor- 
rect prescription for roentgen-ray dosage 
is essential not only for purposes of record 
but also for the accuracy and safety of 
such treatments. A model prescription 
should mention the quantitative factor ex- 
pressed in roentgens and the qualitative 
factor which is really, the effective wave 
length of the beam of tadiation. This may 
be expressed in Angstrém units or by stat- 
ing the half-value absorption layer of cer- 
tain metallic filters. Most roentgen-ray 
records are not so explicit and the effective 
wave length of the beam is indicated by 
the kilovoltage and filter employed. The 
target-skin distance should always be re- 
corded and if possible the target-tumor 
distance or tumor depth. The size of the 
field, i.e., skin portal, influences greatly the 
proportion of scattered radiation, so the 
dimensions must be given for each area 
treated. Finally, the time of application of 
the roentgen rays, whether the dose is 
given in a single treatment or fractionated 
over several days, completes the details of 
the prescription. 

Kilovoltage (Potential). A high voltage 
current applied to a roentgen tube acceler- 
ates from the filament electrons of great 
velocity which by their impact on the tar- 
get of the tube produces the radiation 
known as x or roentgen rays. As the voltage 
is increased the average wave length of the 
beam of radiation becomes shorter and 
shorter. The shorter the wave length of the 
radiation, the greater is the penetrating 
power of the beam. It is for this reason 
that the higher voltages (200 to 1,000 kv.) 
are employed in deep roentgen therapy, 
while superficial tumors as of the skin are 
usually treated satisfactorily by low volt- 
age roentgen rays. As the voltage is in- 
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creased it has been found advisable to in- 
crease the filter accordingly in order to ex- 
clude the long, more easily absorbed and 
harmful rays. No roentgen beam as emitted 
by the target is truly homogeneous and the 
radiation produced in supervoltage tubes 
has its quota of long, feebly penetrating 
rays which must Бе filtered out if the full 
effectiveness of the short-wave components 
of the beam is to be obtained. It has been 
estimated that one and a half million volts 
produces roentgen rays that approach in 
quality or shortness of wave length, the 
gamma rays of radium. 

Electrostatic Production of High Voltage 
Roentgen Rays. The development of electric 
generators during the last one hundred 
vears found its most suitable embodiment 
in the application of Faraday's principles 
of electromagnetism. Modern high voltage 
technique has evolved almost entirely un- 
der this influence until the present time. 
One of the first of the several “million volt" 
roentgen machines used for cancer therapy 
in the United States was the cascade tube 
designed by Coolidge, Dempster and Tanis, 
for operation at a maximum of 9oo kv. and 
which was kindly loaned to the Memorial 
Hospital by the General Electric Company 
in 1931. This high voltage generator is a 
special induction coil to which is applied 
бо cycle alternating current at a maximum 
of 1,100 volts. Although these electro- 
magnetic generators have been improved 
and the limits of their applicability in the 
treatment of cancer by high voltage roent- 
gen rays have not been attained уер thére 
are some valid reasons for reconsidering the 
possibilities of electrostatic generators. 
Van de Graaff was aware of the great ex- 
pense, complications and inherent defects 
of an impulsive, alternating or rippling 
source of current, the necessary latge size 
of the electromagnetic generators and the 


ternating current devices elecreases rapi 
as higher voltages are sought. Van 
Graaff therefore devised an electrostatic 
generator of current based on the sugges- 
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carried to the electrode on a belt conveyor 
consisting of alternately insulated metal 
segments. His electrostatic generator re- 
quired a conducting terminal, its insulat- 
ing support and a means for conveying 
electricity to the terminal, which needs 
were met by a hollowemetal sphere sup- 
ported on an insulator and charged by a 
rotating belt conveying electricity from 
earth potential and depositing it within 
the interior of the sphere. He has con- 
structed four models, three being successive 
developments of generator$ operating in 
aw and designed respectively for 80,000, 
1,500,000 and 10,000,000 volts, and the 
fourth being an essentially similar gener- 
ator operating in a highly evacuated tank. 
It is this last type, which, when equipped 
with a suitable target, may eventually be 
one of our main sources of therapeutic 
roentgen rays. The upper limit to the at- 
tainable voltage is said bv Van de Graaff to 
be set by the break-down strength of the 
insulating medium surrounding the sphere 
and its size, while the upper limit to the 
current is set by the rate at which the belt 
area enters the interior of the sphere, 
carrying a surface density of charge, whose 
upper limit is that which causes a break- 
down field in the surrounding medium. 
Wan de Graaff added a refinement to this 
apparatus by the addition of an induction 
device whereby charge of the opposite sign 
was carried by the belt on its return 
journey, thus doubling the current output. 
Assecond refinement consisted of a self- 
exciting charging device by means of which 
an external source of electricity was not 
heeded. Alfhough this outfit has not been 
used o treat cancer as yet, its perfection 
niay well be one of the signal advances in 
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Comparison of Teleradium Therapy with 
Sigpervoltage Roentgen Therapy. The inter- 


2° vjews recently gjven to the lay press con- 


eriting the ultimate substitution of super- 

voltage roentgen ravs for radium and the 
e . 

consequent great economic loss to cancer 
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institutes possessing large quantities of 
this valuable element are misleading and 
incorrect. Radium in the form of an ex- 
ternal applicator such as a "bomb" or 
"pack" will probably be supplanted by 
roentgen therapy, but the great value of 
radium remains,'as it always has been, as 
the means of interstitial and intracavitary 
irradiation. External irradiation, however 
proficient and applicable it may become, 
will scarcely displace radium, especially in 
its employment in emanation plants. 

A comparison of teleradium therapy 
with an element or emanation pack and 
roentgen rays of a million volts will show 
little difference in biological effects with 
similar standards for control, if the same 
factors such as time of application and tis- 
sue dose delivered are considered. The 
million volt roentgen rays, because of the 
greater intensity of radiation, can treat 
many more patients in a given time, but 
this intensity may not be desirable since 
we now know that prolonged or continuous 
irradiation has many advantages. This 
roentgen-ray outfit entails greater expense 
for maintenance and repairs and in some 
respects is less adaptable and flexible than 
a radium pack. The usual radium pack 
contains 4 grams of radium. If Van de 
Graaff's ten million volt electrostatic ma- 
chine could be mounted in a vacuum and 
equipped with a tube, it would produce a 
beam of roentgen rays as intense as that 
which would emanate from an applicator 
containing 5,000 tons of radium. Roent- 
gen rays produced at voltages greater than 
1,500,000 are of a wave length comparable 
to the gamma rays of radium. 

The Effective Wave Length of Radiation. 
The wave length of roentgen rays depends 
on two factors: the energy given to the 
electron and the atomic weight of the tar- 
get. The greater the atomic weight of the 
target, the shorter will be the wave length 
of the characteristic radiation. The targets 
of most roentgen tubes used in therapy are 
composed of tungsten, therefore this is a 
fixed factor. When the roentgen rays enter 
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the body the targets encountered are of low 
atomic weight (sodium, potassium, cal- 
cium, etc.), therefore the secondary waves 
or photons are of long wave length and 
feeble penetration. The higher the potential 
applied to a roentgen tube, the greater will 
be the energy of the impinging electron, 
the shorter will be the effective wave length 
and the greater will be the penetrating 
power of the beam. Therefore by increasing 
the potential or kilovoltage, increasingly 
shorter wave lengths are produced, the ad- 
vantage of which lies mostly in their deeper 
penetration and the delivery of greater 
depth doses to tissues, Herein is the gain 
achieved by the advent of supervoltage 
roentgen rays. Failla has found that the 
relative depth doses at 10 cm. depth ob- 
tained under comparable conditions with 
200 kv. roentgen rays, 7ОО kv. roentgen 
rays, and gamma rays, are respectively 
29.0, 41.2, and 56.7 per cent. Accordingly 
from this point of view, 700 kv. roentgen 
rays are considerably better than 200 kv. 
roentgen rays, but not so good as gamma 
rays. This advantage is not realized in 
clinical practice because it is not practical 
to apply radium at the focal distances used 
in roentgen therapy. 

Although we have said that the relative 
values in radiation therapy of the different 
wave lengths depend on their penetrating 
power rather than on essential differences 
in biological effectiveness, we do not mean 
that there is no differential effect on tissues. 
F. C. Wood states that the only difference 
in the electrons from very high voltage 
roentgen rays and low voltage roentgen 
rays is the difference in speed of the elec- 
tron and he states that this cannot produce 
much difference in effect. We cannot sub- 
scribe wholly to this dogma. In the first 
place, the number of ions produced per 
unit length of path of particles travelling 
at high speed depends on the speed of the 
particles. There is experimental evidence 
to prove that the greatest concentration of 
ions occurs near the end of the path, when 
the speed of the particle is relatively low. 
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This difference in concentration *of ion 
depending on the speed of the ican 
must alter the rate of recombination of 
ions, which causes the chemical changes on 
which, presumably, radiation effects finally 
depend. Furthermore, we have clinical and 
experimental evidence to show that there 
is a differential action of radiation of differ- 
ent wave lengths in the case of normal 
(skin) and pathological tissues in the hu- 
man body. 

Ionization in Tissues. The lethal action 
of radiation on the cell is due to the ab- 
sorbed energy? which results from the im- 
pact of the gamma or roentgen rays upan 
the atom and the release of electrons inside 
of the cell. The sequence of events in the 
cell seems to be triple: (2) ionization, (7) 
chemical changes, and (с) biological effects. 
This subject having been considered in de- 
tail by Failla in his paper on “Ionization 
and its bearing on the biological effects of 
radiation," it will be merely mentioned 
here. The initiation of the processes leading 
to the death of the cell is started by the 
transfer of energy from the beam of radia- 
tion to the matter of the cell. The phenom- 
enon of ionization results when radiation 
(the particle of which is called a photon) 
transmits energy to an atom in its path 
with a resultant release of an electron 
traveling at high velocity and in turn e&- 
pending this energy by removing still other 
electrons from atoms in its path. The two 
processes by which this transfer of energy 
from photons to matter takes place are 
(Failla*): ИШ 

* 
(A) The photoelectric effect in which case all 
the energy of the photon is trahsformed at 
once and the secondary electron leayes the 
atom with a kinetic energy less than that ef 
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the photon by the amount necessary, just ^" 


separate the electron from the atom, (B) th 
Compton effect, in which case the transfer of 


energy from the photon to the electron takes X. 


place according to the lawseof elastic impa 
and depends on the angle which the pat 

the emergent electron makes with the path of 
the impinging photon. А phofon can transmit 
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Ny ятса, all of its energy to an electron in 


the event of a head-on collision which sends 
the electron hurtling through space substan- 
tially in the direction which the photon would 
have followed had it not been stopped. If the 
electron is projected in any other direction the 


e energy imparted to it is always less than this 


amount; its speed is lower and the number of 
ions which it can produce 1% smaller. 


No electrons can be emitted backwards 
towards the source of radiation and at 
most they can be projected onlv at right 
angles to the path of the photon. But thev 
necessarily deviate somewhat from their 
inigal course because of impacts with 
atoms in their path and so eventually after 
deflections and pursuance of a zig-zag trail 
may travel in the opposite direction. The 
remaining energy of the impinging photon 
after an electron has been set free from the 
atom by the Compton effect is spent as a 
new photon of less energy, longer wave 


“gtength and less penetrating power. These 


photons also undergo the same transfor- 
mations and on impact with atoms release 
their energy to electrons or beta particles 
which contribute to further ionization in 
the tissues. With an increase in the in- 
tensity of radiation, there is a correspond- 
ing augmentation in the quantitative pro- 
duction of ions in a given time due to the 
gre&ter number of beta particle tracks, 
called by Failla “ionization loci." As stated 
previously the concentration of the ions 
along the tortuous path of these high 
speed electrons varies according to their 
velocity and is greatest near the end of the 
electron$' course where the speed of the 
particle is relatively low. 

When an &tom on impact loses an elec- 
tron (a,negative charge), the atom then 
һа? a positive polarity and may reunite 


y d thee freed electron or any other elec- 


on in its neighborhood. The wandering 
lecgron may attach itself to an atom form- 


2 inga negative ion, An interchange of elec- 


* tafins*takes place When these ions of differ- 
ent polarity come together, so that neutral 
atoms with refultant chemical changes 
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follow these recombinations. This process 
of recombination always accompanies ion- 
ization; both occur constantly in tissues 
which are being irradiated. Not all such 
effects of ionization and recombination are 
responsible for biological changes because 
the chemical transformation may be harm- 
less to the cell. Nevertheless it seems en- 
tirely reasonable to assume that the ulti- 
mate way in which radiation affects living 
tissues is by those chemical changes in- 
duced bv ionization and recombination. 

Current (Milliamperage). The current in 
milliamperes and the time required to de- 
liver a given amount of energv are in- 
versely proportional*to each other. The 
milliamperage is essentially a measure of 
the number of electrons which strike the 
target. The usual roentgen tubes carry 
from 4 to 30 milliamperes. Thus a tube 
running at 4 milliamperes for twenty-five 
minutes would deliver 100 milliampere- 
minutes and a tube running at 25 milli- 
amperes for four minutes would also de- 
liver 100 milliampere-minutes or its equiv- 
alent in roentgens, other conditions remain- 
ing the same. 

Filter. The penetrating power of the 
radiation or the quality of the beam may 
be changed bv the interposition of filters 
(usually metallic) between the tissues to be 
treated and the source of radiation. Soft 
radiation of long wave length limits the 
effectiveness of the beam and lessens the 
relative amount of the beam which reaches 
the deeper tissues containing the tumor. 
The filter will remove these soft destructive 
waves and permit the shorter wave lengths 
to pass through and enter thé deeper tis- 
sues and tumor, thus affording a greater 
depth dosage with less skin and surface 
reaction. А statement of the effective wave 
length is one of the ways of expressing the 
penetrating power, or hardness or quality 
of the roentgen-ray beam or the beam from 
a source of radium. The effective wave 
length is expressed in Ángstróm units. The 
quality of the radiation beam may also be 
stated as the "half-value laver" which is 
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the thickness in millimeters of the filter 


(e.g., copper) sufficient to reduce the in- 
tensity by half. Failla and Quimby have 
found that the effective wave length em- 
ployed in the usual deep roentgen therapy 
at the Memorial Hospital is about 0.16 A. 
This treatment is givenewith 200,000 volts 
(peak), filtered by 0.5 mm. Cu and 1 mm. 
Al. With intermediate voltage of 140 kv. 
the filter may vary from nothing up to 6 
mm. of aluminum; with a filter of 4 mm. Al 
the effective wave length is about 0.25 А. 

In the case of radium, the filters em- 
ploved, usually brass, lead, silver, gold or 
platinum, аге usually expressed in the 
equivalents of certaifi thicknesses of plati- 
num. One millimeter of platinum or its 
equivalent (occasionally 0.5 mm. platinum) 
is the customary filter for surface applica- 
tions of radium or teleradium therapy. 
Intracavitary radium treatments are given 
with filters of 0.5 to 1 mm. of platinum, 
while interstitial irradiation requires con- 
siderable less filtration. Gold radon seeds 
have a wall thickness of 0.3 mm. gold and 
most platinum needles for interstitial use 
are designed with a wall thickness equiva- 
lent to o.5 mm. 

Size of the Field of Irradiation. Failla and 
Quimby have derived a formula by which 
the amount of radiation effective at anv 
tissue depth for all practical conditions of 
treatment may be obtained. This formula 
takes into consideration, as must all quan- 
titative estimations of dosage, the area of 
irradiation or the size of the skin portal. In 
brief, we may say that the larger the field, 
the greater will be the secondary and 
scattered r&diation which is produced in 
the body of the patient. These rays may 
amount to as much as 40 per cent or more 
of the total irradiation. At a depth of ro 
cm., with a large field, probably 80 per 
cent of the radiation is of this type. The 
area treated therefore receives the sum of 
the primary beam plus the part of the 
secondary rays which traverse it. These 
facts are taken advantage of in thera- 
peutics; to give as great a depth dose as 


the oral cavity) the beam is directed with 
great accuracy through as small a portal or 
field as possible, since by this means the 
superficial dose at the portal of entry may 
be much higher with less skin damage than 
when a larger portal is employed. 

Target-Skin оь Radium-Skin Distance. 
The inverse square law of radiation states 
that the intensity of a beam of roentgen 
rays or gamma rays varies inversely pro- 
portional as the square of the focal-skin 
distance from a point source. Thus the 
radiation infensity from a high voltage 
roentgen tube at 50 cm. distance is almost 
twice that delivered at 70 cm. focal-skin 
distance. Or a radium applicator placed at 
2 cm. radium-skin distance conceivably 
would deliver four times the superficial 
dose as the same applicator applied for the 
same time at twice the distance or 4 cm. 
(This is not exactly true since the radium 
applicator is not a point source.) This facr. 
may be expressed also in the following 
manner. Since the dose is dependent on the 
product of the intensity times the dura- 
tion of exposure, the radium treatment at 
4 cm. distance would require four times as 
many minutes or hours as at 2 cm. radium- 
skin distance. The question naturally arises 
—why not decrease the focal-skin distance 
as much as possible to save time andeex- 
pense? [n the case of very superficial non- 
infiltrating skin cancers this plan is feasible 
but for more deeply situated cancers 'the 
depth or tissue dose is increased (in com- 
parison to the dose delivered to the super- 
jacent skin and tissues) with thé greater 
skin-target distance. Theoretically the dis- 
tance might be increased sufficiently so 
that the relative dose on the skiy at the 
portal of entry of the rays would be alntost 
the same as at the location of the md є 
within the body. 

Heublein Method of Continuous Irrqdia 
tion. The late Dr. Arthur C. Heublein gave * 
the Memorial Hospital a radiation uit " 
designed to give continuous irradiation of 
low intensity and short w&ve length to the 
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* * tire body. Intermittent teleroentgen 
therapy had been tried previously in Eng- 
land and Germany with inconclusive re- 
sults. This clinical experiment was carried 
out by Heublein and Craver in 134 cases 
over a period of two years. Craver con- 
cluded that it was a valuable addition to 
the treatment of several generalized and 
radiosensitive tumor processes, such as the 
leukemias, lymphosarcoma, Hodgkin’s dis- 
ease and multiple myeloma, and that its 
results in the treatment of chronic lym- 
phatic leukemias and pseudoleukemia 
seemed superior to any obtained heretofore 
by local irradiation. The treatment unit 
consists of a four bed ward with a Coolidge 
tube, operating at 185 kv. and 3 ma., 
placed near the ceiling behind the most 
distant wall. The patients placed at 18 feet 
and 24 feet from this source of radiation 


were continuously exposed to the beam of 


roentgen rays at this great distance. By an 
electric timing device it was determined 
that the patients averaged about twenty 
hours of exposure daily, the time out being 
due to nursing care and other interruptions. 
Considering 750 r measured in air as the 
clinical skin erythema dose for a single high 
voltage roentgen treatment, the time re- 
quired to deliver a 30 per cent dose or 225 r 
to a patient in the bed at 24 feet target-skin 


distance was 250 hours, so at the rate of 


twenty hours of exposure daily, this dose 
could only be administered in 12.5 days. 
In the treatment of leukemia, Craver was 
particularly cautious but in other diseases 
he eventually increased the doses to 50 or 
бө ре? cent s.E.p. (375 and 450 r) with no 
complications except the occasional de- 
velopment* of leukopenia, anemia and 
throngbocytopenia in some cases. This 
Work is one of the most important achieve- 


e Amentsein radiation therapy during the last 


decade and its principles of low intensity, 
great distance, continuous irradiation and 


e. long duration of treatment may soon be 


v plicable in thé local treatment of cancers 
that have otherwise remained refractory 
to present methods of applying radiation. 
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The possible advantages! originally listed 
bv Heublein were: 

(1) The nearly uniform distribution of the 
rays throughout the body in treating gener- 
alized neoplasms; (2) the possibility that great 
protraction of treatment would make possible 
the irradiation ofall the tumor cells during 
their period of mitosis when they are most sen- 
sitive and (3) the assumption that despite the 
protraction of treatment the intensity of radia- 
tion affecting апу given cell would nevertheless 
remain sufficient to sterilize it. 


The Time-Intensity Factor. It seems logi- 
cal to assume that a cancer cell or a tissue 
cell would not be indifferent to variations 
in the intensity of*radiation. Such a cell 
continuously engaged in self-repair, the in- 
gestion, consumption and storage of food, 
the excretion of waste products, the pursuit 
of its specific function and possible prepara- 
tion for cell division is a living unit and 
must be capable of making certain adjust- 
ments to the influences of noxious agents 
to which it is exposed, whether thev be 
chemical or physical. All physiological 
processes require time for their completion. 
If the doses were equal, the cell—either 
normal tissue cell or cancer cell —should be 
more tolerant of prolonged irradiation of 
low intensity than of short irradiation of 
high intensity. The end-result of successful 
external irradiation is the destruction of 
the cancer cell and the preservation of the 
normal tissue cells; there is experimental 
and clinical evidence to indicate that long 
duration and low intensity of irradiation 
(within limits) has greater differential ef- 
fects on tumor cells than on normal tissue 
cells. As will be shown later’, the explana- 
tion of this fact is that the normal tissues 
possess greater recuperative power which 
Is taken advantage of in the increased dura- 
tion of irradiation. The low intensity and 
longer time of irradiation permits the ac- 
cumulation of a much greater total dose 
than could possibly be given in a single 
massive treatment. The tumor cannot be 
removed from the body for treatment by 
irradiation, therefore the maximum dose 
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which can be delivered to it from external 
sources of radiation is limited entirely by 
the tolerance of the tissue which contains 
it. 

The answer to the question whether or 
not the normal and cancerous tissues might 
vary considerably in their differential re- 
actions to changes in the time of irradia- 
tion by roentgen rays or radium has been 
provided by Regaud and his collaborators 
—Coutard and Lacassagne. They com- 
pared the effects produced on the anorectal 
skin and mucosa and the testicular tissues 
of the rabbit and ram by selected doses of 
radiation delivered in different times. The 
testicles of mammals уге chosen for these 
experiments because their behavior and 
structure closely resemble that of malig- 
nant tissues, e.g., frequent cycles of cellular 
reproduction, active mitosis and radio- 
sensitivity. This analogy between mam- 
malian testicles (in a state of active sper- 
matogenesis) and malignant tumors is also 
apparent in their response to roentgen and 
gamma rays. Regaud found that it was 
impossible to sterilize the testicles of the 
rabbit by the administration of a single 
massive dose of roentgen rays without 
causing serious lesions of the skin. If, with- 
out altering any of the other experimental 
conditions, he modified the chronological 
distribution of the dose, dividing it and 
lengthening the time of its administration, 
he observed a remarkable difference be- 
tween the effects produced on the anorectal 
integuments and on those produced on the 
testicle. The effect on the integuments was 
attenuated and lessened while the effect on 
the testicle was increased. These studies 
on spermatogenesis and similar clinical ex- 
periments on the roentgen and radium 
treatment of epidermoid carcinomas fur- 
nished Regaud and Coutard with the data 
from which they formulated their theory 
of radiation therapy. Regaud's explanation 
of the superiority of continuous or fraction- 
ated irradiation over short intensive treat- 
ments is founded on the existence of alter- 
nating periods of radiosensitivity and of 
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radioresistance in the life of the spermat® 
gonia (in the experiments) and the cancer 
cell (in clinical practice). Spermatogenesis 
in a mammal such as the rabbit is a con- 
tinuous phenomenon if the testicle is con- 
sidered as а whole. But if one considers 
only a certain cell or line of cells on a 
seminiferous tubule, the function of repro- 
duction by cell division is seen to be dis- 
continuous and cyclic and the spermato- 
gonia-like cancer cells, pass through alter- 
nating phases of multiplication (brief 
phases) and of rest (long phases). In one 
line of cells, either spermatogonia or cancer 
cells, the "phase of multiplication. cor- 
responds to accentuation of radiosensitiv- 
itv (lav of Bergonié and Tribondeau), 
whereas the phase of rest corresponds to 
a diminution in radiosensitivity. À short 
treatment therefore might destroy only 
those spermatogonia or cancer cells which 
are dividing at that time; it spares the 
others. It is only natural that prolonged 
and continuous irradiation (in the case of 
radium) or well fractionated irradiation 
with proper spacing of the fractions into a 
fairly long time (in the case of roentgen 
ravs) is more efficient than brief intensive 
irradiation, because in the first case the 
germinal or cancer cells are killed one after 
the other as the cvcle progresses and these 
cells enter for the moment the phase ef 
maximal radiosensitivity. 

These principles are now so generally 
recognized that the prolonged irradiation 
of low intensity or fractionated cumulative 
treatments have found almost universa] 
favor with roentgenologists and radium 
therapists. These treatments depend 
usually on the administration of suberyth- 
ema doses repeated every twenty-fqur to 
forty-eight hours until a total dose of 6 to 
8 threshold erythema units may фе de* 
livered to one skin portal with perfect 
safety. To illustrate the application of this 
principle, let us consider the treatment of 
a hypopharyngeal carcinoma by high olin 
age roentgen rays only. Two lateral portals 
are used to crossfire the bearfis of radiation. 
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With a single massive dose, only 850 r can 
be given to each side of the neck without 
seriously damaging the skin. By the frac- 
tionated method 300 r may be given daily 
alternating on each side of the neck until 
a total of 3,000 to 4,000 r are delivered 
through each portal. Such a course of treat- 
ment requires three weeks to consummate 
the dose required to sterilize the carcinoma. 

Recuperation of Normal and Neoplastic 
Tissues. The advantages of prolonged ir- 
radiation of low intensity or fractionated 
cumulative treatments are probably ex- 
plained by the differential refuperation of 
normal and neoplastic tissues. This fact can 
be appreciated best by reviewing the ac- 
cepted four common methods of treatment: 
(а) the massive dose technique, (4) satura- 
tion dose, (c) fractionated dose and (4) con- 
tinuous irradiation. By the massive dose 
method the full tolerance of the skin and 


\ normal tissues is exhausted by a single 
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maximal exposure to radiation, so that this 
dose cannot be repeated for a long time. 
The tumor within the tissues, while pro- 
foundly affected, possibly even to a greater 
degree than the skin, still may survive this 
single dose and ultimately recover. Pre- 
sumably normal tissues have much greater 
powers of recuperation than do neoplastic 
tissues, i.e., their rate of recuperation is 
fasfer. This fact can only be inferred from 
abundant clinical evidence at hand and 
from the comparative studies of Henshaw 
on adult and embryonal tissues. Duffy has 
shown that human skin can recover 69 per 
cens of the immediate damage in twenty- 
fouf hoürs and 76 per cent in forty-eight 
hours following the administration of a 
threshold erythema dose (525 г). The satu- 
ration principle was first. described by 
. 
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Kingery who applied it in the treatment of 
skin diseases by unfiltered low voltage 
roentgen rays. Briefly, it consists in the 
initial administration of an erythema dose 
ard then maintaining the biological effect 
so produced by the addition of smaller 
doses at proper fntervals. Kingery esti- 
mated that he could add $0 per cent of an 
erythema dose at the expiration of three 
and one-half days, to substitute for the 50 
per cent depreciation of the original dose. 
Pfahler first successfully applied this prin- 
ciple to the treatment of cancer by properly 
filtered high voltage roentgen rays. In the 
fractionated method, previously described, 
a daily suberythema “dose is given until a 
maximal effect is obtained. The dose given 
every twenty-four to forty-eight hours is 
greater than the recuperation during the 
same period so that finally a cumulative 
effect is obtained. Our clinical experience 
leads us to believe that the results from this 
method are superior to the other two, pos- 
sibly because the time interval and low 
daily dosage permits sufficient recuperation 
of normal tissues to maintain vitality in the 
irradiated part, while the more slowly re- 
cuperating cancer receives a total dose that 
is cancericidal. This principle has been ap- 
plied by Craver still more in continuous 
irradiation by the Heublein teleroentgen 
method. We may sometime find that we 
shall be treating cancer by the installation 
of numerous small roentgen units each 
operating at low intensity and irradiating 
patients through heavy filters and at rela- 
tively long distances for eight to twelve 
hours daily over a period of weeks. Then 
we should be taking full advahtage of the 
difference in the recuperative abilities of 
normal and cancerous tissues. 
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A CRITICAL STUDY OF THE USE OF THE LEAD 
PERFORATOR AND RECIPROCAL 
IN RADIATION THERAPY* 


By F. LIBERSON, M.D. 
Roentgenologist, U. S. Marine Hospitals, Stapleton, Ellis Islandeand New York 
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N THE radiation treatment of deep- 
seated malignancies, we often feel that 
our failures are due to insufficient radia- 
tion. Those abroad who have had better 
results have been using very large doses, 
and have ignored the harmfuleffect of such 
radiation on the overlying skin. Here (in 
America) we are more thoughtful of the 
skin, and we are timid in the use of large 
doses of radiation on account of the harm- 
ful effects on the skin. I am presenting a 
method of protecting the skin against per- 
manent injury when large doses of heavily 
filtered radiation are used. The theoretical 
asis for this method was originally de- 
scribed by Kohler??? and by myself? in- 
dependently. The principle on which the 
method is based is well known to all radio- 
therapists, that small skin areas will toler- 
ate much heavier doses of roentgen rays 
than larger areas. Apparently the close 
proximity of the normal skin protects the 
small irradiated areas from necroses. Fur- 
thesmore, if necrosis does start, rapid re- 
placement by the closely adjoining epi- 

thelium is fostered. 
The device here employed (Fig. 1), to 
convert large skin areas into numerous 
small ones, is a lead sheet about 2 mm. in 
thickness, 20 cm. square, with many uni- 
form, regularly spaced perforations, com- 
prising a definite percentage of the total 
square area. When placed over the skin of 
thee portal of radiation the screen divides 
ethe single portal into three to four hundred 
small islands, through which the radiation 
КС delivered, leaving a network of normal 


e skin protected from the radiation. 


The exact size ahd shape of the perfora- 
tions can, of course, be legion. In fact, 


numerous patterns (squares, lozenges, 
checkerboard effect, ovals, hexagons, and 
circles, comprising one-half, one-third, one- 
quarter, of the total square area) were tried 
for the first four months, before the choice 
was made of the perforator which has о. 
sq. cm. circular perforations, to each square 
centimeter of space (#ig. 1). 

Since the radiation is of streamer type, 
we had to investigate some of its physical 
and biological differences before we could 
apply it clinically. The summary of our 
findings of the physical investigations from 
the practical viewpoint are: 

(1) That the quantity of radiation at 
any depth bears the same relation as the 
area of perforation bears to the entire area 
of the lead screen under irradiation. In 
other words, if the perforated area is one- 
half of the square area of the screen, the 
quantity of radiation will be one-half of 
what it would бе if no perforator were used. 
At depths over 5 cm. the quantity of the 
radiation is slightly more (up to 3.5 per 
cent) than the theoretical 50 per cent. 

(2) That the back-scattering reaching 
the skin covered by the perforator isth- 
muses is from 20 to 25 per cent of the total 
radiation, and therefore sets the limit of 
safe radiation at four erythema doses, 1f 
we expect the protected skim to act as 
centers for re-dermatizing the treated 
areas. 

(3) That the radiation emerging under 
the perforator being of the streamer type, 
it is not homogeneous unless a large focus 
tube is used. But this is not of biological 
significance, as will be shown later. It can 
easily be obviated by shifting of the tube 
and delivering one-quarter of radiation 


e 
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from each of four different points. The 
shift is according to arithmetical pro- 
portion. 

Biological. The physical work indicating 
the possibility of delivering increased doses 
of radiation through the perforator up to 
the limit of back-scattering. The inter- 
mediate step before applying the method 
to man was to learn if the streamer radia- 
tion is as effectual in limiting growth as 


Vic. т. On the left is a photograph of the lead perforator consisting of a sheet of lead, 20 
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above and below the animal, cbnsidering 
the animals as tumor masses, and one, two 


and three erythema doses were given to 
each group with and without the perfor- 
ator. The comparison shows that the per- 
forated radiation has at least as much de- 
stroying influence on the mice as the 
ordinary radiatión. The majority of those 
treated with the perforator died sooner 
than those without the perforator, using 
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cm. sq., with per- 


forations of 0.5 sq. cm. to each square centimeter of lead. Note the two eccentric square perforations, also 
the wide margin of lead on the left. These are used for replacement of the perforator in the idefftical 


position on the skin when the entire dose is not given in one sitting. On the right is a photograph of the 
reciprocal perforator, made by placing the lead cutouts in a perforator and soldering each cutout disk, 


C 


as well as the two squares, to a very fine wire copper gauze; then the edges of the gauze are dippedein a 
thick aceto cellulose solution. After it dries, the disks are pushed out of the perforator. This process gives 
an exactly mounted reciprocal of the perforator. The copper gauze is used as base for the purpose of 
holding the disks in proper position, and also to enable the use of the reciprocal on round or angular 


surfaces. 


5 
ordinary radiation. For this study chicken 
ova, white mice, and rabbits were used. 
The results with the ova were strengthen- 
ing the contention that the streamer radia- 
tion is as good as the ordinary radiation, 
if the doses are not less than one erythema. 
However, if the dose is less than erythema, 
the streamer radiation is not as effectual 
in delaying the development of the em- 
bryo. The studies on the mice were made 
by placing the animals in ventilated 


* wooden cages, with paraffin phantoms 


the same quantity of radiation. In treating 
the rabbits, the clinical conditions were 
approximated as closely as possible. The 
buttocks and backs of the rabbits меге 
shaved chemically, and the dose hecessary" 
to cause slight ulceration and crusting on 
the control side was first determined. Thet 
three or four times thisedose was delivered * 
through the perforator to the other side. 
There was no crusting og ulceration seen 
within twenty-one days. This represents a 


definite gain of 100 per cent on the radia- 
e. e 


2 Fig. 2 
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jon, and greater safety to the skin if the 
' | 


perforator is used. 

Clinical. The most important part of this 
investigation, the clinical, suffers from lack 
of extensive material. It is in the hope that 
radiotherapists with extensive material at 
their command may study this method 
more fully and find it of use to them that 
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trom the radiation, the tumor mass is ir- 


йы through a second, a third or a 
fourth portal, and after four weeks, the 
first portal is again ready for treatment 
through the area formerly left unexposed 
and protected by placing the reciproca! per- 
Jorator, and treating through it, again giv- 
ing twice the quantity of radiation. This 











. This figure is taken from photographs of a patient's chest at different stages of the treatment through 


the perforator and the reciprocal. The dark spots are from the application of mercurochrome used as 
painted markings to facilitate replacement of the perforator or reciprocal over same area, when entire 
dpse is not given in one session. 4, the appearance of the skin ten days after initial treatment with per- 
Ypratoe; b, thirty days after initial treatment with perforator, and two days after treatment with recip- 
rocal; c, fifty days after initial treatment with perforator and completion of treatment,with reciprocal; 
d, one area after completion of treatment through perforator only (area on left); another area about half 
way of treatment through reciprocal; e, same area as d after all treatment through perforator and recip- 
rocal has been completed. Note that first area treated (upper right quadrant) is fading slightly; while 
dower left is just about at the maximum point of reaction. 

е 


this paper is presented. The advantages of 


„ ће method are manifest—the main опе 


. . being that the amount of radiation de- 


livewed to a deeff-seated lesion can be in- 
creased to more than twice the usual 
amount of radiation, without permanent 
injury to the skin; and again, that while 
the skin, over a single portal,is recupergting 


makes a total of four erythema doses with- 
out injury to the skin. 

The disadvantages are of minor impor- 
tance when compared with the advantages. 
If the treatment is stopped in the middle, 
there is a mark of the perforator left on the 
skin for many months (Fig. 2), but this 
disadvantage can be obviated by reirradi-° 


248 


ating through the reciprocally patterned 
perforator (Fig. 1) four weeks after the 
original irradiation. 

The treatment is more expensive in time 
and money, since it takes twice as long 
in actual radiation time to deliver the same 
number of roentgens through the perfor- 
ator as without it. Finally, this method of 
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А 
cross-section film of the body at the seg- 
mented level involved, and the smallest 
“streamer” which will cover the lesion by a 
narrow margin is mapped out (Fig. 3). 
These streamer lines represent the angle, 
the point of entrance, the spread and the 
point of exit of the rays as they appear 
after passing through the perforator. Care 


Fic. 3. This shows the plan of arrangement of the areas and direction of radiation in a tumor of the lung. 
In 4 the tumor is plotted on a topographical cross-section through the 7th thoracic vertebra (center of 
location of tumor). А streamer of a width large enough to cover the tumor by a small margin is placed 
over the cross-section. The streamer gives the approximate size of cone or opening to be used onthe area 
to be treated. In В another suitable streamer is placed from a different field, but not overlapping either 
the entrance Ог exit of the radiation of former area. C shows the third streamer arranged similar to the 
first and second. These streamers give a rough estimate of the percentage of radiation. In 9 we note that 
according to this size of tumor we cannot use more than three fields, otherwise the entrance or exit of the 
radiation from one field would meet another, which makes the calculation of the dose even more Gifficylt. 


treatment requires more precise planning 
and knowledge of therapy than the more 
stereoty ped ones. 

The method as proposed for the treat- 
ment of deep-seated lesions is as follows: 
The lesion, in as exact shape and size as 
possible, is mapped out on a topographical 


* 
is taken that the streamers meet in the 
area of the tumor, and not at either the 
entrance or exit portals. The total dose is , 
now computed from the dosage charts and 
to each portal a definite proportion of the 
total radiation is assigned.4The perforator 
is fastened by adhesive to the first portal. 
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Onefourth of the radiation is now given 
from each of four points, if homogeneity 
is desired. If the focal spot of the tube is 
large, the total radiation can be given with- 
out shifting the tube. 

Often the machine, the tube, or espe- 
cially the patient is not able to tolerate the 
lengthy radiation of three to four erythema 
doses for a portal at one sitting, and the 
question arises if the dose may be delivered 
during several sittings. If the skin under 
the two eccentric square perforations (ar- 
rows in Fig. 1) is painted with mercuro- 
chrome, or some other noneroentgen-ray 
absorbing dye, the perforator may be re- 
placed exactly over the same skin area the 
next day, so that the radiation may be 
divided over a several day period. Some- 
times a paraffin cast must be made and set 
against flexible parts of the body, such as 
the neck, in order to assure the exact re- 
placement of the perforator the next day. 
This fractional method of treatment has a 
further advantage in that the patient is 
being constantly irradiated (daily or every 
other day) for two months, the first month 
being devoted to the irradiation of the orig- 
inal three to four portals through the per- 
forator, and the second to the irradiation 
of these same portals through the recipro- 
cally patterned perforator. In this way the 
tumor is constantly irradiated and the skin 
has the maximum opportunity to recover 
from the treatment. 

I* would also like to state at this point 
that we have not yet exhausted all the 
different means of protecting the skin from 
the,deleterious effects of large doses of 
roentgen rays. Ín our laboratory, we have 
used lately, ж addition to the perforator 
and reciprocal, the cooling effect on the 
skin according to the tissue researches of 

Spear,’ a flat ice cap being used during and 
for the first forty-eight hours after the 
treatment. So far, we feel that the reaction 

„ produced in the skin by six erythema doses 

* when cooled for tht first forty-eight hours 
Is not greater than the reaction produced 
on the skin withefour erythema doses not 
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cooling the skin, both of course have been 
used with the perforator and reciprocal. To 
me it seems that this subject deserves a 
detailed report with description of the 
special single cooling system that can be 
used in a ward to cover one or more areas 
of a dozen patiemts under this form of 
therapy. The type of pancake cooling bag 
connected to the cooling system and its 
various forms and shapes to fit into differ- 
ent parts of the bodies used should be sep- 
arately reported. 

Up to the present, 50 cases, mainly in- 
operable tumors of the head, neck, lungs, 
esophagus and long bones have been 
treated by this meth8d. Although no defi- 
nite conclusions can be drawn because of 
the paucity of material, we still feel that in 
esophageal and lung tumors, our statistics 
may be improved by the use of this 
method, prolonging at least the average 
duration of life, if not effecting a cure. 

The work on this method of irradiation 
has been presented in its unfinished state 
mainly to indicate its possibilities to other 
workers in the field of radiotherapy. Per- 
hzps with their help a clinical study of the 
best tvpe of perforator, of optimum size, 
shape and pattern, will be successfully con- 
ducted 


SUMMARY 


A method of delivering unusually heavy 
doses of roentgen rays without permanent 
injury to the skin is proposed. If, instead of 
a large portal, numerous small ones are 
used, about twice as large a dose can be 
safely delivered to the underlying tissues. 
The skin portal is divided inte numerous 
irradiated and protected areas by use of a 
lead screen with multiple perforations. The 
network of skin areas protected from radi- 
ation by the lead apparently keep the small 
irradiated areas from necrosing, and act as 
centers of healing if necrosis does begin. 
This surgical principle permits increased 
dosage without permanent injury to the 
skin, and fits the method for the treatment 
of selected cases of malignancy. The pro- 
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tection of the skin by this method is in- eine Methode des Schutzes gegen Róntgemver- 
creased 40 to £o per cent by cooling of the brennungen überhaupt. Fortschr. d. d. Geb. d. 


: е : М с : Rüntgenstrahlen, 1909-1910, 74, 27—29 
irradiated area during the fi y- " pp Ven dm cc cue. 
d d area during the first fort; eight з. Kónrzn, A. Zur Rontgentiefentherapie mit Mas- 


hours after the treatment. | sendosen. München. med. Wehnschr., 1909, 56, 
2314-2316. 
REFERENCES 4. Kou er, A. Róntgentiefentherapie mit Metall- 
t. Haring, W. Siebstrahlung. Strahlentherapie, netzschutz. Strahlentherapie, 1912, 7, 121-131. 
1934, 51, 154-163. <. LigERsoN, F. The value of a multi-perforated 
2. KónuLER, A. Theorie einer Methode, bisher un- screen in deep »ray therapy. Radiology, 1933, 
möglich anwendbar hohe Dosen Röntgen- 20, 186-195. 
strahlen in der Tiefe des Gewebes zur Thera- 6. Spear, F. С. Tissue culture; its application to 
peutischen Wirksamkeit zu bringen ohne radiological research. Brit. Y. Radiol., 1935, $, 
schwere Schadigung des Patienten, zugleich 280. 
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THE ANNUAL MEETING 


WTE the approach of the end of sum- 
mer and September: our thoughts 
quite naturally turn to the meeting of the 
American Roentgen Ray Society. This 
year’s meeting, the thirty-seventh in the 
Society’s history, will be held at Cleveland 
on September 29 to October 2 at the Hotel 
Cleveland. As an indigation of the quality 
and character of the meeting which is in 
store for the members of the Society and 
its guests one need only turn to the scien- 
tific program in this issue of the Journal 
which has been arranged by the President- 
elect, Dr. Waters, and his program com- 
mittee. The organizers and- officers of the 
American Roentgen Ray Society were for- 
tunate in selecting September as the date 
of the annual meeting as this time ushers in 
the return of people from their vacations 
and scholars to their various colleges and 
also ushers in the return of mental activity 
which has had some respite during the sum- 
mer vacation period. As a stimulus to this 
mental activity the annual meeting is a 
great adjuvant because it not only offers 
an opportunity for the members to pre- 
sent the work they have had in progress 
during the year but also an opportunity 
for an exchange of ideas which may act 
as а catalyzer in our scientific endeavors 
during the coming winter. Dr. Waters has 
arranged a program which should make an 
appeal to all members of the Society be- 


aga 


cause of the breadth of its scientific import. 

One of the outstanding features of the 
annual meeting is always the Caldwell Lec- 
ture which is to be given on Tuesday eve- 
ning. This year's Caldwell lecturer will be 
Professor Robert A. Millikan who will talk 
on “High Energy Radiations and Their 
Uses." This lecture should prove of enor- 
mous interest to the members of the Society 
and its guests, and we ought to congratu- 
late ourselves upon Dr. Millikan's accept- 
ance of the invitation to deliver the Cald- 
well Lecture. 

The place of the meeting, Cleveland, is 
a city accessible by all modes of travel and 
its central location offers an ideal meeting 
place. Then, too, the Local Committee of 
Arrangements under the chairmanship of 
Dr. B. H. Nichols has arranged a splendid 
program of entertainment which should be 
of added inducement to encourage a large 
attendance. | 

The time and the place of the meeting, 
the scientific program, and the scientific 
and commercial exhibits augur well for the 
1936 meeting of the American Roentgen 
Ray Society to be one of the best that the 
Society has held. 

Owing to the popularity of Cleveland as 
a convention city, it is earnestly urged upen 
the members of the Society that they make 
their hotel reservations at the earliest pos- 
sible moment. à 
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Items for this section solicited promptly after the events to which they refer. 














MEETINGS OF ROENTGEN SOCIETIES* 


Untrep STATES oF AMERICA 

AMERICAN Rogntcen Ray Society : 
Secretary, Dr. Е. Р. Pendergrass, University Hospital, 
Philadelphia, Pa. Annual Meeting: Cleveland, Ohio, 
Sept. 29—Oct. 2, 1936. 

American CoLLEGE or RADIOLOGY 
Secretary, Dr. B. Н. Orndoff, 2561 N. Clark Street, 
Chicago, Ill. Annual meeting, 1937: To be announced. 

Section on RADIOLOGY, AMERICAN MEDICAL ÁSSOCIATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 

‚ Ohio. Annual meeting, 1937: To b® announced. 

RaptroLooICAL Society оғ NORTH AMERICA 

«Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N.Y. Annual meeting: Cincinnati, Ohio, Nov. 30- 
Dec. 4, 1936. 

RapioLoaicAL Section, BALTIMORE Crry MEDICAL SOCIETY 
Secretary, Dr. Howard H. Ashbury, Baltimore. Meets 
third Tuesday each month, September to May. 

Rapiotocicat Ѕестіон, Connecricur Starz MEDICAL 


ЕТҮ 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets annually in May. Special meetings may be 
called by the Chairman. 

Rapro.oaicaL SECTION, Los Аноківѕ Сопнтү MEDICAL 
Society 
Secretary, E. ЇЧ. Liljedahl, Los Angeles, Calif. Meets on 
the second Wednesday of each month at the County 
Society Building. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL AssociaTION 
Secretary, Dr. Roy б. Giles, Temple, Texas. Annual 
meeting, Baltimore, Md., Nov. 17-20, 1936. 

Brooxiyn RoEewrGEN Rav Ѕоствтү 
Secretary, Dr. E. Mendelson, 120 E. 19th St., Brooklyn, 
N. Y. Meets monthly on first Tuesday, October to April. 

BurraLo RapioLoercan ЅОСТЕТҮ 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 610 
dNiagara St, Buffalo, N. Y. Meets second Monday of 
each month except during summer months, place of 
mecting selected by the host. 

Curcaco ROENTGEN SocikTY 
sSeeretary, Dr. R. С. Willy, 1138 N. Leavitt. Meets 
second Thursday of each month October to May inclu- 
sive at the Palmer House. 


. CINCINNATI RADIOLOGICAL SOCIETY 


e Secretary, Dr. Н. G. Reineke, General Hospital Cincin- 
aati, Ohio. Meets third Monday of each month, Oc- 
tober to May, inclusive. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, D. North W. Shetter, 14600 Detroit Ave. 
Meetings are held at 6:30 р.м. at the Cleveland Chamber 
of Commerce Club rooms on the fourth Monday of each 

*month from October to April, inclusive. 

Denver RaprotocicaL CLuB 
Secretafy, Dr. К. D. A. Allen, 452 Metropolitan Building, 
Denver, Colorado. Meets on any month having а fifth 
Monday. 

Dzrzorr Коштон Rara AND a Ѕосівтү 
Secretary, Dr. R. Witwer, r Hospital. Meets 
monthly on first Tflursday ш. October to May, at 
Wayne Country Medical Society Building. 

охра Бож оеш олет 

ecretary, Dr. Geea аа ami, Florida. Meetings 

held pa a year, May an November. 

[tumors RADIOLOGICAL SOCIETY 
Secretary, Dr. Cesare Gianturco, 602 W. University Ave., 
Urbana, ш. Regular meetings held quarterly. 


Inpiana RoENTGEN Society 
Secretary, Dr. C. C. Taylor, Indianapolis, Ind. Meeting 
held the second Sunday in May annually. 

Lone ІзгАмр RADIOLOGICAL SOCIETY 
Secretary, Dr. M. Dannenberg, 1464 Eastern Parkway, 
Brooklyn, N. Y. Meets on third Thursday of each month 
from October to May, at 8:30 P.M. 

MICHIGAN Association or ROENTGENOLOGISTS 
Secretary, Dr. C. S. Davenport, St. Lawrence Hospital. 
Lansing, Mich. Three meetings a year, Fall, Winter, and 

pring. 

МилАОКЕЕ RogNTGEN Ray Society 
Secretary, Dr. S. A. Morton, Columbia Hospital, Mil- 
waukee, Wis. Meets moæthly. Place of meeting designed 
by the president. 

OTA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. G. Rigler, University Hospital, Minne- 
apolis, Minn. 

Wesrasxa State RanioLocicaL Society 
Secretary, Dr. D. A. Dowell, Medical Arta Bldg., Omaha, 
Nebr. Meets third Wednesday evening of each month. 

New hema пан Rar OCIETY Es КЛ 
Secretary т. А » 300 ngwo: ve., 
Boston, Mass. Meets month y on third Friday, Boston 
Medical Library. 

RanioLocicAL $оствтҮ or New Jersey 
Secretary, Dr. P. S. Avery, New Brunswick, N. J. Meets 
annually at time and place of State Medical Society. Mid- 
year meetings at place designated by the president. 

New Yorx Rosntcen Society 
Secretary, Dr. E. F. Merrill, зо W. soth St., New York. 
Meets monthly on third Monday, New York Academy 
of Medicine, at 8:00 Р.М. : 

NMozrH CagoniNA RoxwrGoEN Ray Socirry 
Secretary, Dr. Major Fleming, Rocky Mount, N. C. An- 
nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated. 

Скнтид New Үорк RozwroExN Ray Sociery : 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syra- 
cuse, N. Y. Three meetings a year—January, May, and 
November. 

Paciric RogNToEN CLUB 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of Cali- 
fornia Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. E. Wurster, Williamsport, Pa. Next an- 
nual meeting June 5 and 6, 1936, Lycoming Hotel, Wil- 

liamsport, Pa. Ы 7 

РніАркіРНІА КокнтоЕН Ray SooawrY 
Secretary, Dr. Thomas Loughery, Germantown Hospital. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 Pat., in Thompson Hall, College 
of Physicians, 19 S. 220 St. 

Recuzsrer RozwToEN Ray Sociery, RocugsrER, N. Y. 
Secretary, Dr. Camp C. Thomas, 476 Lake Ave. Meets 
on second Thursday from October to May, inclusive, 8 
P.M., Rochester Academy of Medicine Building. 

Sr. Louis Ковнтоем Ray SocigTY 
Secre Dr. Р. C. Schnoebelen, Missouri Bldg., St. 
Louis, Mo. Meets first week of each month. Time'and 
place of meetings designated by president. 

Sours Carora X-Ray Society 
Secretary, Dr. R. B. Taft, 105 Rutledge Ave., Charleston. 
Meets at time and place of South Carolina State Medical 
Association, . 

TENNESSEE RADIOLOGICAL SOCIETY * : 
Secretary, Dr. F. B. Bogart, 311 Medical Arts De 


* Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association. 
Texas RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. J. H. Smith, Lubbock, Texas 
Meets annually one day preceding the meeting of the 
Texas State Medical Association. 
UNIVERSITY or MICHIGAN DEPARTMENT ОЕ ROENTGEN- 
OLOGY STAFF MEETING 
Secretary, Dr. C. B. Peirce, University Hospital, Ann 
Arbor, Mich. $ 
Meets each Monday evening from September to June, at 
7 P.M. at University Hospital. 
University or Wisconsin RoENTGEN CLUB 
Secretary, Dr. Е. A. Pohle, 1300 University Ave., Mad- 
ison, Wis. 
Meets monthly on last Thursday, October to April, 
Service Memorial Institute, at 4:30 P.M. 
Virginia RoENTGEN Ray CLuB 
Secretary, Dr. V. W. Archer, University Hospital, Uni- 
versity, Va. 
Meets annually in October. 


Cusg 
SocieDAD CUBANA DE RADIOLOGIA v FISIOTERAPIA 
Secretary, Dr. Francisco Padron, Enrique, Villuendas 64, 
Havana, Cuba. Meets monthly in Havana. 


BritisH Empire 

BRITISH [INSTITUTE ОЕ RADIOLOGY [INCORPORATED WITH 
THE RÖNTGEN SOCIETY 
Meets on the third Thursday of each month, from No- 
vember to June inclusive, at 8:15 P.M., at 32 Welbeck St., 
London, W. 1, or as advertised. 

ELECTRO-THERAPEUTIC SECTION OF THE RoyaL Ѕ0СІЕТҮ 
or МЕрїсїхЕ (Conrinep то MEDICAL MEMBERS) 
Meets on the third Friday of each month during the 
winter at 8:30 P.M. at the Royal Society of Medicine, 
1 Wimpole St., London, W. 1. 

Section or КАрІ0106Ү AND Mepicat ELecrtriciTY, Aus- 
TRALASIAN MEDICAL CONGRESS 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British MEDICAL ASSOCIATION 
Secretary, Dr. Colin Macdonald, Lister House, 61 Collins 
St., Melbourne, Australia. 

Meets monthly at Melbourne during the winter. 

Section on RaproLocv, CANADIAN MEDICAL ASSOCIATION 
Зете, Dr. А. Н. Rolph, 1бо St. George St., Toronto, 

nt. 

RaproLocticAL Section, New ZEALAND BritisH MEDICAL 
ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ- 
church. Meets annually. 


CONTINENTAL EUROPE 

BeLGIAN Society or ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134, Louvain 
(Belgium). " 
Meets monthly on second Sunday at d’Egmonds Palace, 
Brussels, except in the summertime. 

5остЕрАр EsrANoLA DE RaproLociA v ELEcrROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7, Madrid, 
Spain. Meets monthly in Madrid. 

SociérÉ DE RADIOLOGIE MÉDICALE DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 

ЅосІЁтЁ Suisse DE RADIOLOGIE (SCHWEIZERISCHE RONT- 
GEN-GESELLSCHAFT) 
Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 
Secretary for German language, Dr. Scheurer, Molz- 
gasse, Biel. 
Meets annually in different cities. 

SociÉrÉ FRANCAISE D’ELECTROTHERAPIE ET DE RADIOL- 
OGIE MEDICALE 
Meets monthly on fourth Tuesday, except during months 
of August and September, 12 Rue de Seine, Paris. 
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= 
ASSOCIATION OF GERMAN ROENTGENOLOGISTS AND RADI- 


OLOGISTS IN CzECHO-SLOVAKIA 
Secretary, Dr. Walter Altschul, German University, 
Prague, 11.52. 

DEUTSCHE ROnTGEN-GESELLSCHAFT (GESELLSCHAFT FUR 
RONTGENKUNDE UND STRAHLENFORSCHUNG) 

Meets annually in April, alternating one year in Berlin, 
one year in some other German city. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 

Permanent secretary, Professor Dr. Haenisch, Klopstock- 
strasse 10, Hamburg, Germany. 

Sün- unD WESTDEUTSCHE RÓNTGENGESELLSCHAFT 
Meets annually in different cities. 

NORD- UND OSTDEUTSCHE RÖNTGENGESELLSCHAFT 
Meets annually in different cities. 

Durca Socigrv or ELECTROLOGY AND ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 

ЅосІЕТА ІТАШАМА RapioLocia Mepica 
Secretary, Professor M. Ponzio, University of Turin, 
Turin. 5 

ЅостЕТАТЕА Romana ре RADIOLOGIE st ELEcTROLOGIE 
Secretary, Dr. С. Gatoschi, Str. Isvor 14-16, Bucarest. 
Meets second Monday in every month with the ex- 
ception of July and August. 

Arr-RussiaN Roentcen Ray ASSOCIATION, LENINGRAD, 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

LenincraD RoeNTGEN Ray SOCIETY 
Secretaries, Drs. S. С. Simonson and С. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock State Insti. 
tute of Roentgenology and Radiology, Leningrad. 

Moscow Roentcen Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. 

Meets monthly on the first Monday at 8 o'clock, the 
place of meeting being selected by the Society. 

Porsu $остЕтү or RADIOLOGY 
Secretary, Dr. Jan. Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw Section, Ро115н Society or RADIOLOGY 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summertime. 

SCANDINAVIAN RoENTGEN SociETIES © 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fgl- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summertime. 

$ос1Етү or МЕрїсА1‚ RADIOLOGY IN SWEDEN 
Meets in Stockholm. ee 

Society or Mepicat Rapiotocy iN Norway © % 
Meets in Oslo. 

$остЕтү or Meprcat RADIOLOGY iN DENMARK 
Secretary, Dr. G. Biering, Copenhagen.e 
Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o'clock in the State 


Institute of Roentgenology. . 
Society or Mrpricar RaproLocv ІХ FINLAND 3 
Meets in Helsingfors. . 


Vienna RoENTGEN SOCIETY 
Meets first Wednesday of each month, at 6.30 P.M. at 
Zentral-Róntgen Institut des allgemeinen Krankenhauses 
Alserstrasse 4. 


e 
ORIENT e 


Japan X-Ray ASSOCIATION 
c/o Orthopedic Surgery, Tokyo |mperial University. 
Meets annually in April. 

Кїхкї RoENTGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoike Tyoto 
Japfn. Meets bi-monthly on third Sunday. s 


Ф 
. 
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RN SCIENTIFIC PROGRAM 
OF THE 
THIRTY-SEVENTH ANNUAL MEETING 
OF THE 


AMERICAN ROENTGEN RAY SOCIETY, SEPTEMBZR 29-OCTOBER 2, 1936 
HOTEL CLEVELAND, CLEVELAND, OHIO 


Tuespay MORNING, SEPTEMBER 29, 1936 . 


9:00 A.M. 

Call to order, Fred M. Hodges, M.D., 
President. 

Presentation of medals and*certificates. 

Installation of incoming President. 

President's Address. Charles A. Waters, 
M.D. 


9:30 A.M. 

1. Roentgen-ray studies of the large bowel 
in infections with Endamoeba histolytica 
before, during and subsequent to treat- 
ment. Joseph C. Bell, M.D., Louisville, 
Ky. (15 min.) 

Discussion (5 min.) to be opened by 
Harry M. Weber, M.D., Rochester, 
Minn. 


2. Tuberculosis of the gastrointestinal 
tract. Harry M. Weber, M.D., and B. R. 
Kirklin, M.D., Rochester, Minn. (15 
min.) 

e Discussion (5 min.) to be opened by 
Raymond C. McKay, M.D., Cleve- 
land, Ohio (by invitation). 


3. "Roentgenographic observation of the 
biliary ducts during and following op- 
eeration by cholangiography. Howard B. 
Hunt, M.D. (by invitation), Russell R. 
Best, М. D. (by invitation) and Freder- 
ick N. Hicken, M.D. (by invitation), 
Omaha, Neb. (15 min.) 
Discussion (5 min.) to be opened by 
Harry G. Sloan, M.D., Cleveland, 
Ohio (by invitation). 
*4. The influence of extrabiliary diseases 
'  agd other conditions on the function of 
the gallbladder as related to cholecys- 
tography. Byrl R. Kirklin, M.D., and 
C. A. Good, M.D. (by invitation), 
Rochester, Minn. (15 min.) 


Discussion (5 min.) to be opened by 
HolEs E. Potter, M.D., Chicago, 
Ill. 


5. Roentgen-ray studies of diseases of the 
liver anc spleen. Charles L. Martin, 
M.D., Dallas, Texas. (15 min.) 

Discussion (5 min.) to be opened by 
Arthur W. Erskine, M.D., Cedar 
Rapids, Iowa. 

Adjournment at 11:30 A.M. for special 
study of Scizntific Exhibits. 


TUESDAY AFTERNOON, SEPTEMBER 29, 1936 


:00 Р.М. 

1. The clinical aspects of adenomas of the 
pituitary body. Elliott C. Cutler, M.D. 
(by invitation), and Max T. Schnitxer, 
M.D. (by invitation), Boston, Mass. (15 
min.) 

Discussion (5 min.) to be opened by 
W. James Gardner, M.D., Cleve- 
land, Ohio (by invitation). 


2. The place of irradiation in the treatrrent 
of pituitary adenomas. W. W. Vaughan, 
M.D. (by invitation), Boston, Mass. 
(15 min.] 

Discussion (5 min.) to be openec by 
Cornelius G. Dyke, M.D., New 
_ York City. . 

3. The effect of irradiation on pitui-ary 

basophilism (Cushing’s syndrome). 

Merrill C. Sosman, M.D., Boston, 

Mass. (15 min.) 

Discussion (5 min.) to be openec by 
Eugene P. Pendergrass, M.D., Phil- 
adelohia, Pa. 

The effect of irradiation on gliomas of 

the brain. Charles H. Frazier, M.D. (by 

invitation), Bernard J. Alpers, M.D. 

(by invitation), Eugene P. Pendergrass, 
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M.D., and George W. Chamberlin, 
M.D. (by invitation), Philadelphia, Pa. 
(15 min.) 
Discussion (5 min.) to be opened by 
W. James Gardner, M.D., Cleve- 
land, Ohio (by invitation). 


5. The effects of irradiation on the normal 
blood cells as determined by the blood 
count. Karl Kornblum, M.D., Fred 
Boerner, M.D. (by invitation), and 
Samuel G. Henderson, M.D. (by invi- 
tation), Philadelphia, Pa. (15 min.) 

Discussion (5 min.) to be opened by 
Russell L. Haden, M.D., Cleve- 
land, Ohio (y invitation), and 
Wright Clarkson, M.D., St. Peters- 
burg, Va. 


6. The care of the cancer patient. Elwood 
E. Downs, M.D., Hoke Wammock, 
M.D. (by invitation), and R. Townsend 
Artman, M.D. (by invitation), Phila- 
delphia, Pa. (15 min.) 

Discussion (5 min.) to be opened by 
Kenneth D. A. Allen, M.D., Den- 
ver, Colo. 


TUESDAY EVENING, SEPTEMBER 29, 1936 


8:30 P.M. 

Introductory Remarks. W. Edward Cham- 
berlain, M.D., Philadelphia, Pa. 

The Caldwell Lecture. "High Energy Ra- 
diations and 'Their Uses." Professor 
Robert А. Millikan, Pasadena, Calif. 


WEDNESDAY MORNING 
SEPTEMBER 30, 1936 

9:00 A.M. 

1. Hodgkin’s disease and allied conditions 
of bone. Richard Dresser, M.D., and 
Jack Spencer, M.D. (by invitation), 
Boston, Mass. (15 min.) 

Discussion (5 min.) to be opened by 
Ross Golden, M.D., New York 
City. 

2. The generalized form of “Boeck’s sar- 
coid.” Warfield T. Longcope, M.D. (by 
invitation), and John W. Pierson, M.D., 
Baltimore, Md. (15 min.) 

Discussion (5 min.) to be opened by 
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George W. Holmes, M.D.; Boston, 
Mass. 


3. Bone lesions induced by anterior pitui- 
tary and parathyroid extracts (carbo- 
hydrate disturbances associated with 
bone lesions). Lawrence Reynolds, 
M.D., R. C. Moehlig, M.D. (by invi- 
tation), and Sidney Adler, M.D. (by 
invitation), Detroit, Mich. (15 min.) 

Discussion (5 min.) to be opened by 
Howard T. Karsner, M.D., Cleve- 
land, Ohio (by invitation). 


4. Osteoporofis circumscripta of the skull 
and Paget's disease. Fifteen new cases 
and a review of the literature. Haig H. 
Kasabach, M.D., and Alexander B. 
Gutman, M.D., New York City (15 
min.) 

Discussion ($ min.) to be opened by 
Sherwood Moore, M.D., St. Louis, 
Mo. 


5. The etiology. of Paget's disease. E. P. 
Согзоп White, M.D. (by invitation), 
Philadelphia, Pa., and Ralph S. Bromer, 
M.D., Bryn Mawr, Pa. (15 min.) 

Discussion (5 min.) to be opened by 
Merrill C. Sosman, M.D., Boston, 
Mass., and Howard T. Karsner, 
M.D., Cleveland, Ohio (by invita- 

tion). 
Adjournment at 11:30 A.M. for special 

study of Scientific Exhibits. 
WEDNESDAY AFTERNOON 
SEPTEMBER 30, 1936 M 

2:00 P.M. ` t 8 

1. The production of supervoltage roent- 
gen rays by means of the Wan de Graaff 
generator. Richard Dresser, M.D., Bos- 
ton, Mass. (15 min.) 


Avagsr, 1936 
. . 


Discussion (5 min.) to be opened N А 


Lauriston S. Taylor, Ph.D., Wash- 
ington, D.C. К 


2. Co-ordination of phyeical and biglogic 
dosage in high voltage and supervoltage 
roentgen therapy. Ттаїаап Leucutia, 
M.D., and K. E. Corrigan, Ph.D. (by 
invitation), Detroit, Mich. (15 min.) 


з 


` 





Discussion (5 min.) to be opened by 
Lauriston S. Taylor, Ph.D., Wash- 
ington, D.C. 


. Dosage measurements on six 400 kilo- 


volt roentgen therapy machines. Otto 
Glasser, Ph.D., Cleveland, Ohio. (15 
min.) 
Discussion (5 min?) to be opened by 
Lauriston S. Taylor, Ph.D., Wash- 
ington, D.C. 


4. Biophysical considerations relating to 
the radiological treatment of cancer of 


the larynx. GioacchinoeFailla, D.Sc., 
„ New York City. (15 min.) 
Discussion (5 min.) to be opened by 
К. E. Corrigan, Ph.D., Detroit, 
Mich. (by invitation), and Lauris- 
ton S. Taylor, Ph.D., Washington, 
D.C. 


5. The practical measurement of tissue 


dosage in x-ray therapy in terms of a 
fundamental unit. Edith H. Quimby, 
M.A., L. D. Marinelli, M.D. (by invi- 
tation), and Joseph Farrow, M.D. (by 
invitation), New York City. (15 min.) 
Discussion (5 min.) to be opened by 
Lauriston S. Tavlor, Ph.D., Wash- 
ington, D.C. 


. Prolonged low intensity irradiation. 


Ira I. Kaplan, B.Sc., M.D., and Sidney 
* Rubenfeld, B.Sc., M.D. (by invitation), 
New York City. (15 min.) 
Discussion (5 min.) to be opened by 
Eugene P. Pendergrass, M.D., Phil- 
adelphia, Pa. 


7t: Fracture of the femoral neck following 


irradiation. Harold W. Jacox, M.D., 
Pittsburgh, Pa., Robert G. Dalby, 
M.D. (by invitation), Ann Arbor, Mich. 


„ (deteased), and Norman F. Miller, 
„ M.D. (by invitation), Ann Arbor, Mich. 


(15 fnin.) 
Discussion (5 min.) to be opened by 


William McDowell Doughty, M.D. 
Cincinnaéi, Ohio. 


WEDNESDAY EVENING 
ы * 
SEPTEMBER 30, 1936 


7:00 P.M. Stag Dinner. 


- 
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THURSDAY MORNING, OCTOBER 1, 1536 
9:00 A.M. 


1. Hernia of the mediastinum. Howard Р. 
Doub, M.D., and Horace C. Jones, 
M.D. (by invitation), Detroit, Mich. 
(15 min.) . 

Discussion (5 min.) to be openei by 
Claude Beck, M.D., Cleveland, 
Ohio (by invitation). 


2. Acute infections of the mediastinum. 
Clinical. manifestations, diagnosis, op- 
erative indications and technique. re- 
sults. Harold Neuhof, M.D. (by invita- 
tion), New York City. (15 min.) 


. Acute infections of the mediastir um. 
Classification, pathogenesis, pathology, 
roentgen features. Coleman B. Rzbin, 
M.D. (by invitation), New York City. 
(15 min.) 

Discussion of papers Nos. 2 and 3 (5 
min.) to beopened by Claude Beck, 
M.D., Cleveland, Ohio (by invita- 


tion). 


4. Roentgen kymographic studies of pul- 


monary lesions. Wendell G. Scott, 
M.D. (by invitation), and Sherwood 
Moore, M.D., St. Louis, Mo. (r5 min.) 
Discussion (5 min.) to be openec by 
Sydney Johnson, M.D., Louisville, 

Ky. (by invitation). 


5. The roentgenological diagnosis of peri- 
cardial adhesions (adhesive pericard tis) 
and encapsulated pericardial effusions. 
Eugene Freedman, M.D. (by invita- 
tion), Cleveland, Ohio. (15 min.) 

Discussion (5 min.) to be opened by 
Whitmer B. Firor, 'M.D., Balti- 
more, Md. 
Adjournment at 11:30 А.м. for special 
study of Scientific Exhibits. 


THURSDAY AFTERNOON, OCTOBER I, 1936 

2:00 P.M. 

1. The physiologic consideration of ileus. 
Alton Ochsner, M.D. (by invitation), 
New Orleans, La. (15 min.) 


Discussion (5 min.) to be opened by 
LeRoy Sante, M.D., St. Louis, Mo.. 


to 


" 
22 


unm 


6. 


ES 


58 


The róle of the sex hormones in the ra- 
diation treatment of menstrual dis- 
orders. Milton Friedman, M.D. (by in- 
vitation) and Rita Finkler, M.D. (by 
invitation), New York City. (15 min.) 
Discussion (5 min.) to be opened by 
Charles F. Geschickter, M.D., Bal- 
timore, Md. (by invitation), and 
E. Perry McCullagh, M.D., Cleve- 
land, Ohio (by invitation). 


Endocrines and irradiation in experi- 
mental hypertrophy of the prostate. 
Charles F. Geschickter, M.D. (by invi- 
tation), Baltimore, Md. (15 min.) 
Discussion (5 mf.) to be opened by 
E. Perry McCullagh, M.D., Cleve- 
land, Ohio (by invitation). 


Pituitary diseases and their response to 
roentgen therapy. Ursus V. Portmann, 
M.D., and E. Perry McCullagh, M.D. 
(by invitation), Cleveland, Ohio. (15 
min.) 
Discussion (5 min.) to be opened by 
Charles F. Geschickter, M.D., Bal- 


timore, Md. (by invitation). 


. Roentgen therapy of infections and in- 


flammations. Willis F. Manges, M.D., 
and R. Manges Smith, M.D. (by in- 
vitation), Philadelphia, Pa. (15 min.) 
Discussion (5 min.) to be opened by 
Fred M. Hodges, M.D., Rich- 
mond, Va. and Roy С. Giles, 
M.D., Temple, Texas. 


The treatment of epithelioma in the 
region of the ear. (With lantern slide 
demonstration and with a scientific ex- 
hibit.) Geerge E. Pfahler, M.D., Sc.D., 
and Jacob H. Vastine, M.D., Phila- 
delphia, Pa. (15 min.) 
Discussion (5 min.) to be opened by 
Edwin A. Merritt, M.D., Washing- 
ton, D.C. 


. Radiotherapy for endothelioma (endo- 


thelial myeloma) of bone. Arthur U. 
Desjardins, M.D., H. W. Meyerding, 


M.D. (by invitation), and Eugene T. 
Leddy, M.D., Rochester, Minn. (15 
min.) 
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12 


Qa 


THURSDAY EVENING, OCTOBER 1, 






Auc\st, 1936 


Discussion (4 min.) to be opened by 
Charles F. Geschickter, M.D., 
Baltimore, Md. (by invitation). 


Executive Session. 


1936 


:00 P.M. Banquet, 


Fripay MORNING, OCTOBER 2, 1936 


700 A.M. 

. Planigraphy and tomography: The 
roentgenographic representation of 
plane sections of solid objects. J. 


Robert Andrews, M.D. (by invitation), 
Cleveland, Ohio. (15 min.) 
Discussion (5 min.) to be opened by 
W. Edward Chamberlain, M.D., 
Philadelphia, Pa. 


A preliminary report on 
rography. William H. Stewart, M.D., 
William J. Hoffman, M.D., (by invita- 
tion), and F. H. Chiselin, M.D. (by in- 
vitation), New York City. (15 min.) 
Discussion (5 min.) to be opened by 
Lewis Gregory Cole, M.D., New 
York City. 


cine-fluo- 


Roentgen observations on obliterative 
bronchitis. Leo G. Rigler, M.D., Minne- 
apolis, Minn. (15 min.) 
Discussion (5 min.) 
Henry Kennon 
Cincinnati, Ohio. 


to be opened by 
Dunham, M.D., 


Roentgen evidence of the behavior of 
human lung in recent tuberculous Jņ- 
fections. Kenneth D. A. Allen,* M. D. 
Denver, Colo. (15 min.) 
Discussion (5 min.) to be opened by 
Henry Kennon Dunham, , M.D., 
Cincinnati, Ohio. . 


The oblique projection of the ‘thorax: 

An anatomic and roentgenologic study. 

Carleton B. Peirce, A.B., M.S., М.р.,® 

and Bruce Stocking, M.D. (by invita- * 

tion), Ànn Arbor, Mich. (15 min.) : 

Discussion (5 min.) to be opened by 

John W. Pierson, M.D. , Baltimore, 
Md. 


ÁN 


a 
. 





6. Congenital or infantile dislocation of 
the hips. Edward C. Vogt, M.D., 
Boston, Mass. (15 min.) 

Discussion (5 min.) to be opened by 
Theodore А. Willis, M.D., Cleve- 
land, Ohio (by invitation). 


7. The present status of roentgen-ray 
pelvimetry and cephalometry. Paul C. 
Hodges, M.D., Chicago, Ill. (15 min.) 
Discussion (5 min.) to be opened by 
Henry J. Walton, M.D., Baltimore, 
Md. 


~ 


FRIDAY AFTERNOON, OCTOBER 2, 1936 

2:00 Р.М. 

1. A roentgenologic criterion of dermoid 
Cyst. Dallas B. Phemister, M.D. (by 
invitation), Chicago, Ill, William В. 
Steen, M.D. (by invitation), Chicago, 
Ill., and John С. Volderauer, M.D. (by 
invitation), Ann Arbor, Mich. (15 min.) 

Discussion (5 min.) to be opened by 
Howard C. Doub, M.D., Detroit, 
Mich. 


. Lesions of the diaphragm. Report of 100 
cases. Edward L. Jenkinson, M.D., and 
E. W. Roberts, M.D. (by invitation), 
Chicago, Ill. (15 min.) 

Discussion (5 min.) to be opened by 
William H. Stewart, M.D., New 
è York City. 

3. Clinical and roentgenological study of 

low back pain with sciatic radiation. A. 

Clinical aspects. Carl E. Badgley, M.D. 

(by invitation), Theodore W. Bywaters, 

M.D. (by invitation), and Robert К. 


to 
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Hastings, M.D. (by invitation), Апп 
Arbor, Mich. (15 min.) 
Discussion (5 min.) to be opened by 
Theodore A. Willis, M.D., Cleve- 
land, Ohio (by invitation). 


4. Clinical and rgentgenological study of 
low back pain with sciatic radiation. B. 
Roentgenological aspects. Fred Jenner 
Hodges, M.D., and Willis S. Peck, M.D. 
(by invitation), Ann Arbor, Mich. 15 
min.) 

Discussion (5 min.) to be opened by 
Theodore A. Willis, M.D., Cleve- 


land, Ohio (by invitation). 


The lipiodo-diagnÉsis of rupture of the 
intervertebral discs into the spinal 
canal (with particular reference to those 
lesions simulating sciatica and low back 
strain). Aubrey O. Hampton, M.D., and 
J. Maurice Robinson, M.D. (by invi-a- 
tion), Boston, Mass. (15 min.) 
Discussion (5 min.) to be opened by 
Wallace Duncan, M.D., Cleveland, 
Ohio 


6. Determination of gamma-ray activ ty 
of thorotrast in liver patients. Robert В. 
Taft, M.D., and Hillyer Rudisill, M.D., 
Charleston, S.C. (15 min.) 

Discussion (5 min.) to be opened by 
Thomas A. Groover, M.D., Wash- 
ington, D.C. 


л 


7. Roentgen therapy by the method of 
Chaoul. Eugene P. Pendergrass, M.D., 
Philadelphia, Pa. (15 min.) 


FINAL ADJOURNMENT 


À CLEVELAND 


* MEETING PLACE FOR 


LEVELAND was an isolated trading post 
es 1 оп the Western Reserve frontier. when 
Moses Cleaveland laid out the Public Square 
in 1796. Today, it i the metropolis of Ohio— 
the capital of a great trade empire—the home 
of more than a milion people. 

Towering skyscrapers, busy streets, huge in- 


dustrial plants, charming homes—these sur- 
. . 


1956 


round the spot where a little cluster of log 
cabins nestled in a small clearing carved out of 
the wilderness. Cleveland's Public Square Fas 
always been the hub of its activities. But the 
Connecticut Land Company purchased it in 
1795 for 31.76. Today, a reasonable sale pr ce 
would be $20,000,000. 

Moses Cleaveland chose his site because it 
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promised splendid trading and commercial 
possibilities. His selection was a fortunate one. 
Cleveland's location on the southern shore of 
Lake Erie is the logical meeting place for iron 
ore, coal and limestone. The result has been to 
make the city a world power in industry and 
commerce. а 

Lake Erie is a busy thoroughfare during the 
navigation season. The great freighters passing 
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tected by the breakwater five and three-fourths 
miles long and the harbor amply supplied with 
docks both along the lake and the Cuvahoga 
River banks makes it easy to understand how 
Cleveland meets the demands of its ever-in- 
creasing lake business. 

Far-seeing business men soon realized Cleve- 
land's advantages. Manufacturing sprang up. 
These industries grtw and more were attracted. 
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to and fro are vivid pictures of the colorful 
traditions of the lake. The efficient equipment 
used at the docks to load and unload the valu- 
able cargoes affords many an interesting and 
educational hour to the visitor. 

Lake PorteDevelopment. The ‘‘Walk-in-the- 
Water," Lake Erie’s first steamboat, opened 
Cleveland’s career as a lake port when it made 
its first trip from Buffalo in August, 1818. Soon 
the almost daily arrival of boatloads of соо 
persons became a common sight. Many of these 
adventurers recognized the future of the little 
community and went no farther inland. Thus, 
the city’s population steadily grew. 

The immense lake traffic of today was born 
when the first cargo of iron ore from the Lake 
Superior region entered the harbor in 1852. A 
view of the fourteen miles of lake front pro- 


Today, 2,500 industrial plants are located in 
the community and their aggregate yearly pay- 
roll is in excess of two hundred million dollars. 
The visitor can well spend several interesting 
days visiting the city’s plants. ° œ 

Cleveland is a natural transportation cen- 
ter. It is easy to reach by raile water, air or 
motor. Trunk railroad lines, interurban, motor 
coach and air lines enter the city "from, all 
major travel centers. The new Union Passenger 
Terminal is one of the world’s finest. This great 
building and its companion group have been 
called a "City within a City." Only throug® 
inspecting them can their, magnitude be reals 
ized. Ы 

City of Surprises. Building construction has 
made rapid strides in Cleveland during the 
past few years. It is a city of surprises for those 


who have not seen it recently. Its huge office 
buildings, its skyscrapers, its Public Audi- 
torium and other developments have attracted 
the attention of the whole nation. 

Through all of Cleveland’s progress runs the 
spirit of the early trail blazers who did their 
work so well that they exceeded the fondest 
expectations of their leader, Moses Cleaveland, 
who reported to his employers that he believed, 
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and the new Municipal Stadium. The Mall 
with its beautiful landscaping presents an un- 
equaled example of civic accomplishment. 
Community Fund. The Community Fund, 
used today by every city of consequence in the 
United States, was perfected in Cleveland. 
Through this centralization of social weltare 
financing, the amount of money reahzed for 
these important activities has been greatly 
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“the child is now born who may live to see that 
place as large as old Wyndham." Today, the 
population of Wyndham is slightly more than 
14,000. 


CITY WITH A CIVIC HEART 
Cleveland’seMall is one of the most ambitious 
undertakings ever attempted. This plan of 
grouping public buildings around a spacious 17 
ace downtown garden spot represents an in- 


* vestment*of more than $40,000,000. The Mall, 


**$ 


which overlooks Lake Erie and extends into the 
Meart of the business district, is made up of 
seven great buildings, America’s best equipped 
convehtion plant, the $15,000,000 Public 
Auditorium, the Federal Building, the Public 
Library, the new Board of Education Building, 
City Hall, Cuyahoga County Court House, 


increased. Citizens pledged 33,037,696.87 for 
Cleveland's 1934 welfare and relief needs. There 
were 445,295 donors. Before the Fund was 
established, 5,000 givers bore the annual 
burden. The Community Fund assists тоо local 
agencies in their welfare and relief work. 

Chamber of Commerce. Cleveland’s Cham der 
of Commerce, since its organization in 1848 as 
the Cleveland Board of Trade, has been un- 
usually active in Cleveland’s progress. Its mem- 
bers represent every phase of the city's | fe, 
making its various undertakings practically in- 
dicative of the wishes of the community as a 
whole. 

The Chamber of Commerce Transportat-on 
Bureau is credited with being the best organized 
in America. Its Foreign Trade Committee has 
materially aided manufacturers through its 





Statue of Moses Cleaveland. This statue of Moses 
Cleaveland in Cleveland's Public Square stands as 
a memorial to the intrepid surveyor and veteran 
of the Revolutionary War, who founded the city 
in 1796. He was born in 1754 in Canterbury, 
Conn., and died in 1806. The city was named after 
him, with the omission of a superfluous vowel, 
said to have been dropped originally to make type 
fit in a newspaper title, in 1830. 


export research. The Industrial Development 
Committee is active in commercial and in- 
dustrial progress. All of the many other depart- 
ments are equally valuable. 

Cleveland’s Progressiveness. Cleveland's pro- 
gressiveness in political thought and civic wel- 
fare is due largely to its diversified population. 
The inherited conservatism of the descendents 
of the city's founders is balanced Ьу the restless 
liberalism wHich brought from the Old World 
the many immigrants attracted to the city by 
its strategic location and industrial possibilities. 

An individual who left a most lasting im- 
pression upon Cleveland was Tom L. Johnson, 
its beloved mayor for eight years late in the 
nineteenth century. Always fighting unselfishly 
for the best interests of the community he in- 
augurated many innovations which have been 
important factors in municipal progress 
throughout the country. 

The lasting impression that Tom L. Johnson 
made upon the City of Cleveland is illustrated 

. 
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by the inscription which appears on his statue * 


in the Public Square: 
He found us striving each his selfish part 
He left a city with a civic heart. 
INDUSTRIAL CAPITAL 

Cleveland is a city of diversified industry 
today but the backbone of its development has 
been its convenierft location to the rich Lake 
Superior iron ore region and the coal and lime- 
stone fields of Pennsylvania and Ohio. This 
happy choice of location has made Cleveland 
the capital of a great trade empire. 

The 2,500 plants in Cleveland normally em- 
ploy 140,000 «vage earners and more than a 
billion dollars worth of products are manu- 
factured annually. At least two-thirds of'the 
nation's industries are represented. 

Steel. Iron and steel, of course, have been 
Cleveland's major industries since 1828 when 
the first smelter was established. From this 
little plant with a weekly output of 20 tons has 
developed the great industry of today when 
Cleveland's smelters have a capacity of three 
million tons of pig iron annually. 

A vast fleet of boats with capacities as high 
as 12,000 tons keep Cleveland supplied with 
ore. Huge unloaders take the ore from the 
ships almost a carload at a time. Mammoth 
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сгапеѕ dump it in storage piles which soon be- 

come small mountains. From these great 

mounds, the ore goes to the blast furnaces some 

of which produce as much as боо tons a day. 


One of Cleveland's plants has a capacity of 


more than 700,000 tons of steel products a year. 

Steel, though the leader, is only one of many 
industries in. Cleveland. The city leads the 
world in the production ofewire nails, bolts and 
screws, malleable castings and heavy ma- 
chinery. It is one of the nation's largest hard- 
ware centers. The multigraph machine used in 
your office was made in Cleveland. Only one 
city in the United States produces more sewing 
machines. All kinds of products from huge 
hoisting and conveying machinery to toys and 
snfall novelties are produced in the city's plants. 

Foundry and machine shop products manu- 
factured annually are valued at $127,000,000. 
The yearly output of motor vehicles, bodies and 
parts is valued at more than $150,000,000. 
More than $98,000,000 worth of iron and steel 
mill products are manufactured each year. 


Diversified Industries. Cleveland is a leader 
in the production of paint and varnish. Two of 
the world's largest paint companies maintain 
administrative offices and plants in the city. 
This industry's 43 factories in Cleveland have 
an aggregate output of $36,000,000 while the 
output of refined oils totals more than a billion 
gallons. 

The ready-made clothing industry in Cleve- 
land takes high rank. More than 5,600 persons 
arg employed to make $30,000,000 worth of 
men's clothing each year. Women's garments 
manufactured each year are valued at 328,000,- 
оор. More than $12,000,000 worth of knit goods 
are produced annually. 

The annual output of electrical machinery, 
apparatus and supplies is valued at more than 
$62,0005000 

The brick and tile output in Cleveland has a 
value of $60,800,000 a year. Two hundred and 
fifty million bricks and 300,000 tons of tile are 
manufactured annually. 

eNela Park, the headquarters of the National 
Lamp Works of the General Electric Company, 
is located at Cleveland. The Park’s 75 acres, 


“noted for their unusual beauty, stand as a 
“monument to sciengific research in modern in- 


dustry. Ten thousand persons visit Nela Park 
every year to inspect the extensive exhibits and 
fascinating demohstrations designed especially 
for the public. 
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INTERNATIONAL TRADING CENTER 


Exports. There is hardly a point on tke earth 
where Cleveland-made goods will not be fouad 
or a country whose goods are not imported to 
Cleveland. 

Australians drive motor trucks madein Cleve- 
land. Blast furnace equipment perfected in this 
great industrial center is shipped to China. The 
mines of South Africa, the Andes, Bolivia ard 
Chile are equipped with wire screens made in 
Cleveland. Cleveland sells letter duplicating 
equipment to England, paint to Italy and twist 
drills to China. Japan buys automatic screw 
machines created in America's sixth citv. Er- 
tire Russian cities have been designed and built 
by Cleveland engineering firms.* 

In recent years a market for lubricatirg oils 
has been developed in Northern Europe while 
petroleum in large quantities is exported to 
Japan. Cleveland-built tractors cultivate sugar 
cane in Mauritius and in the Fiji Islands anc 
haul timber in the heart of the Belgian Congo 
Sir Hubert Wilkins tractors made in 
Cleveland on his Antarctic expedition for haul- 
ing planes from their hangars to suitable tak- 
ing-off places. 


used 


Printing presses are shipped to every part of 
the world. Coal and ore handling machinery is 
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sent to France and Belgium. Railway cars and 
locomotives are made in Cleveland for the 
Dutch East Indies, India, Java and Sumatra. 
Turret lathes are sold wherever there are rail- 
road shops and dental instruments have а 
market wherever dentistry is practiced. Tele- 
scopes made in Cleveland have gained world 
renown. 
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breakwater five and three-fourths miles Tong. 


The harbor has a spacious entrance and ex- 


tensive dockage for passenger and freight serv- 
ice. The Cuyahoga River, emptying into the 
western end of the harbor, is lined with docks 
adjacent to which are furnaces, factories and 
lumber yards. 

In addition to its water traffic, Cleveland's 





A lagoon in Wade Park from the air. Severance Hall, home of the Cleveland Symphony Orchestra, is seen in 
the central background. Parts of the campuses of Western Reserve University and Case School of AppBed 
Science may also be seen in the extreme background. 


Cleveland's gross annual export trade ex- 
ceeds $200,000,000 or 1,500,000 ships tons. 
Four hundred Cleveland manufacturers pro- 
duce 3000 different lines of commodities. Cleve- 
land's import business equals its export trade 
with $200,000,000 worth of products shipped 
into the city each year from all parts of the 
world. 

It can readily be seen that Cleveland's docks 
are busy places. The tonnage handled annually 
is greater than that of Liverpool and greater 
than that handled by all of the ports of France 
combined. 

Transportation. Cleveland has 14.2 miles of 
Lake frontage. Its harbor is protected by a 


yearly receipts include 15,000,000 tonse of 
freight by rail. Ten million tons are forwartled 
from Cleveland by rail annually. Every year, 
railroads bring 8,500,000 tons of eoal and coke 
to the city. А great lake port and a busy rail- 
road center, Cleveland becomes more and mare 
important as an international trading center 
each year. ° 


EDUCATION `» 


Cleveland is an outstandgng cultural center. * % 


With its two great universities, its high-tank- 
ing technical school, its 300 public and paro- 
chial schools, its numerous @olleges and pre- 
paratory schools and its art and music schools, 


1 


7 


“~ 
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Cleveland «is one of the nation's educational 
leaders. 

Universities and Colleges. Practically every 
branch of education can be pursued at Western 
Reserve University, one of Ohio’s oldest col- 
legiate institutions. Nearly 15,000 students 
daily attend classes at the Mather College for 
Women, Adelbert College, the Schools of 
Medicine, Law, Dentistry, Pharmacy, Nursing, 
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is the Allen Memorial Medical Library of the 
Medical Library Association. 

Case School of Applied Science, adjoining the 
campus of Western Reserve, is one of the na- 
tion’s best engineering schools. Case has an en- 
rollment of 750 students in civil, mechanical, 
electrical, mining, metallurgical and chemical 
engineering courses. The two institutions oc- 
cupy high ground overlooking the southern 2nd 
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TERMINAL TOWER DEVELOPMENT FROM WEST 


Applied Social Sciences, Library Science, Edu- 
cation, Architecture, the Graduate school and 
Cleveland College, the University’s downtown 
branch. 

Western Reserve’s Schools of Medicine, 
Dentistry, Pharmacy and Nursing are affiliated 
with the University Hospitals Group. This 
greàt medical center on the University campus 
hag placed the city among the world's leaders in 
medical science. The group, which represents 
gn investment of more than $13,000,000, in- 
cludes the School of Medicine, Babies’ and 
Childwen’s Hospital,sMaternity Hospital, Lake- 
side Hospital, Leonard C. Hanna House, 
Nurses’ Dormitory and tle Institute of Pa- 
thology. Rainbow Hospital in South Euclid is 


part of the group. Associated with the group 
. . 


of Wade Park, one of the most beautiful spots 
in Cleveland. 

John Carroll University lays special em- 
phasis on the classics and scientific studies. 
One of the interesting features of the institution 
is the seismological laboratory, equipped with 
three large instruments, the largest of which 
contains records of practically every tremor 
observed in the earth's surface in the last thirty 
years. 

Cooperative System. The Cleveland Con'er- 
ence for Educational Cooperation, participated 
in by eighteen of the city’s institutions, has 
aided materially the rapid development of 
Cleveland as a cultural center. 

The Library of the Western Reserve His- 
torical Museum is a research laboratory for , 
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students at Western Reserve University. Stu- 
dents at the School of Art sketch and study 
design at the Museum of Art. The School of 
Education, operated jointly by the Board of 
Education and Western Reserve University, 
trains teachers for the city's public schools 
system. К 

Cleveland College оп the Public Square 1s 
the downtown unit of Western Reserve Uni- 
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Museum of Art. The Cleveland Museum of 
Art is one of the most beautiful museum build- 
ings in America. Its equipment for handling 
and preserving its treasures has no superior. 
Through its cooperation with the city’s schools 
and colleges, the Museum has become an 
essential factor in the educational life of Cleve- 
land. 
The Museum’s exhibits have been selected 
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versity and Case School of Applied Science. 
Day and evening classes are conducted, the 
principal function of the College being adult 
education for those who are employed in the 
daytime and have only their evenings to devote 
to study. The College utilizes the laboratories 
of both Casé and Western Reserve. 

The Museum of Art admits children free at 
all times, maintains a children’s museum and 
gives lessons to public school children. The 
Museum cooperates with the School of Educa- 
tion through courses for public school teachers 
and offers lectures for Western Reserve stu- 
dents. The Museum also sends special art ex- 
hibits to the city schools for class room study. 

The Board of Education maintains a teacher 
at the Museum of Natural History for the in- 
struction of visiting classes. Lectures are given 
to thousands of school children each year. 

. 


for their high quality and the collections are 
made up of the finest objects procurable and 
chosen with definite regard for their educational 
value. 

In the work of teaching the appregiatióit of 
beauty and art, lectures, published articles and 
class talks are used. Classes are arranged for 
students of all ages. More than $00,000 persons 
visit the Museum annually, 70,000 of them 
being school children who receive art instfuc- 
tion. Classes for adults draw 27,000 gach ytar. e 

Museum of Natural History. The Museum of 
Natural History has displays of Ohio birdg, 
specimens of fossil fishes, 400,000 years old, 


insects, African, Indian and Eskimo material ^* 


and a number of natural habitat groups. One of 
the most interesting collections in the Museum 
is from the Blossom expedition to the South 
Atlantic Ocean in 1925-1926. The schooner 
e. . 
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Blossom «during its two and a half year cruise 
of exploration crossed the Atlantic four times, 
traveled 20,000 miles, touching three conti- 
nents, and scores of little known, scientifically 
rich islands. 

Public Library. The Cleveland Public Library 
Is an outstanding educational feature of this 
city. Nine and one-half million books are bor- 
rowed from the library annually, one million 


267 
certs in more than half the states in the Union 
and in Cuba and Canada. 

Severance Hall, the new $2,500,005 home of 
the orchestra, at University Circle, is an im- 
portant addition to the cultural center adjacent 
to the campus of Western Reserve University 
which donated the land for the building. The 
building is the gift of John Long Severance The 
generosity of Cleveland music lovers makes 
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edticational volumes are circulated each year 
through its county library department. Eight 
million visitors enter the library each year for 
reaglingeand reference. 

Each week the bulletin board in the main 
Library, a $5,000,000 building on the Mall, 
records current events with appropriate read- 
ing suggestions. A business information bureau 
is operated and monthly bulletins listing 
sources @f business information are issued. The 
Library also has a reference service and is a 


ë elearing house for business data. 


> 
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Cleveland Orchestra. An institution which has 
doneemuch to carify the story of Cleveland's 
educational and cultural progress to the rest of 
the world is thee Cleveland Orchestra, one of 
America's finest symphony orchestras. This 
famous musical organization has played соп- 
ЕД 


\ . 


possible the maintenance and endowment of the 
Cleveland Orchestra. 

The Cleveland Orchestra plays an important 
part in the community’s music educat on. 
About twenty children’s concertsare given each 
season attended by more than thirty thousand 
children. These concerts, arranged in coopera- 
tion with the Board of Education, make a 
unique climax to public school lessons :n music 
appreciation. The supervisor of music issues a 
special study leaflet, based on the music placed 
at the children's concerts, which is used as a 
text, with gramophone records, in regular class 
work in certain elementary grades. Through 
this instruction. thousands of children are 
benefited. That the Cleveland public schcols 
rank with two of this country's great uni- 
versities as experimental ground in music edu- 
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cation 1s largely the result of stimulation given 
music in Cleveland by the Cleveland Orchestra. 


MUNICIPAL ACHIEVEMENTS 


Warrensville Farm for charitable and correc- 
tive purposes isa striking example of the spirit 
of Cleveland citizens. This great experiment 
which has brought many students of social 
welfare to Cleveland occupies 2,000 acres of 
high ground some seven miles from the city. 

Here tuberculous patients are cared for. 
Aged couples are enabled to spend their last 
years together in a cottage built expressly for 
that purpose. Inmates of the House of Correc- 
tion are taught useful occupations—in the 
shops in winter and in the farm fields in sum- 
mer. Children with synfptoms of tuberculosis 
attend open air classes in their own tent colony. 
The institution's own dairy supplies the pa- 
tients with high-grade milk and butter. Many 
prize-winning cows will be found among the 
farm's large herd. 

Street Railway System. Cleveland's street car 
service has been declared the best of any city 
in the United States by the world's greatest 
engineers and experts in municipal affairs. 
Transportation facilities have always met the 
increasing demands of a tremendous growth in 
population. 

Cleveland's street railway system dates back 
to September то, 1860, when 9 six-passenger 
horse cars were put into operation. During the 
first year only a few thousand persons rode the 
cars. Today there are 1,302 55-раѕѕепсег cars 
in Cleveland using 407 miles of track. Twenty- 
eight articulated trains with 100 seating ca- 
pacity are also in use and 150 single deck motor 
buses. Four thousand five hundred employees 
are required to operate the lines. The “Taylor” 
Franchise, a service at cost agreement, under 
which the street railway system has been 
operating since 1910, has drawn the attention of 
street railway experts throughout the nation. 
Under this plan the company is allowed 6 per 
cent return of its capital and fares are raised or 
lowered depending on the condition of the in- 
terest fund. 

dirport. Cleveland's 1,000-acre airport is one 
of the largest municipally owned aviation fields 
in the country. The Eastern Division head- 
quarters of the transcontinental day and night 
mail route is located on the main field. Pas- 
senger and express service is available to every 
point in this country. The second field is oc- 
cupied by the Ohio National Guard flying unit. 
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The Department of Commerce has given the 
airport ап А 1 А ratirg. The average ship 
movement is 3,500 per month. The port has 
twelve hangars. Service is available for all 
types of ships and motors. 

A visit to the Airport at night is most inter- 
esting. Planes may be seen landing and leaving 
by the light of a 500,000,300 candle power flood 
light. т 

THE CONVENTION CENTER 

Cleveland's unexcellea facilities, its valuable 
experience through years of serving large and 
small conventions and its location make it an 
ideal meeting place. 

Tempered in summer and winter by the lake 
breezes, the climate is always pleasantly 
moderate. 

Accessibility. With half of the population of 
the United States and Canada living within an 
overnight's ride, maximum attendance is a 
regular report at Cleveland conventions. Every 
means of transportaticn—air, water, motor, 
rail—is available to bring vou to the city. 

During the lake navigation and air travel 
season it 1s particularly pleasant to make the 
trip by steamer or plane. All air and water 
schedules аге synchronized with railroad 
schedules to and from zll important centers so 
that the journey always requires the minimum 
of time and effort. 

Splendid Hotels. Cleveland's hotel accom- 
modations for its many convention visitors are 
splendid. Six hotels alcne have 4,500 roomg— 
each with private bath. Designed for conven- 
tions, modern, and wel. equipped, these hotels 
assist materially in maxing Cleveland conven- 
tions successful. Numerous assembly, banquet 
and conference rooms are always available. 
Aside from the hotels mentioned above, there 
are many other beautiful hotels which*make it 
possible to house the country's largest conven- 
tions. . 

An important feature in the larger hotels is 
the location of the meeting rooms. None ,of 
these are located higher than the mezzanine 
floor relieving the convention visitot of the 
annoyance of congeston at elevators. Hotel 
managers welcome conventions and strive ir 


every way to cooperate, with conventions e 


officials and committees. A strict price poficy is 
adhered to and neither room rates nor res- 
taurant charges are ever incr&ased regardless of 
demand. The desire on the part of the hotels 
to pjease their guests has been one of the out; 
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standing. reasons why Cleveland has built up 
so enviable a reputation as a convention city. 

World's Finest Auditorium. When convention 
expositions require unusually complete facil- 
ities, Cleveland Public Hall is chosen. This 
$15,000,000 plant is the finest and most service- 
able municipal auditorium in the country. Its 
range of service is practically unlimited. Sixteen 
events can be held simult&neously and without 
interference. 

The huge Main Auditorium seats 12,500 
persons and can be readily adapted for the 
sessions of a huge convention or the exhibits of 
a great exposition. The beautiful Music Hall 
seats 3,000. The Ball Room and Little Theatre 
have seating capacities of 1,500 and 700 respec- 
tively and ten other halls range in seating 
capacity from go to soo. А common stage 
makes it possible for the Main Auditorium and 
the Music Hall to seat 16,000 persons for a 
single event. 

The Public Hall contains 260,000 square feet 
for exhibition purposes and every modern 
exhibit facility. The ceiling clearances are high. 
Unusual floor loads are sustained. Steam rail- 
way tracks solve one of the greatest problems 
of exhibitors. 

The Hall is ideally located in the heart of the 
downtown district within easy walking distance 
of all principal hotels and shops—another as- 
surance of good attendance at sessions or ex- 
positions. 

The Public Hall is of fireproof construction 
and designed in Italian Renaissance architec- 
ture. The color and the diffused lighting in the 
main auditorium lend a warmth and softness 
unusual in buildings of such immense propor- 
tions. The Auditorium's acoustics have been 
declared perfect. 

e J he Hall's $100,000 pipe organ is one of the 
finest if America. It has 10,010 pipes and 150 
direct speaking stops. The echo organ is located 
in the rear ef the Auditorium, 300 feet from 
the console. 

, Améng other features of the building are 
spacious lobbies and corridors, wide ramps and 
stairwa%s, committee rooms, lockers, telephone 
booths, women’s and men’s retiring rooms, 
emergency hospital, checkroom and telegraph 
stations. Nothing | essential to the comfort of 
the Patron has been overlooked in this colossal 
Public Hall. 

The best testemonial as to the adequacy of 
Cleveland's convention facilities is the fre- 


quency with which the country’s largest, con- 
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ventions and trade expositions return to this 
city. Many of the largest gatherings in the 
United States have met in Cleveland тоге fre- 
quently than in any other city. 

Recreation and Entertainment. Cleveland 
offers a great variety of recreation. In summer 
there is the great, park system, swimming in 
Lake Erie, golf, tennis, American League base- 
ball, and numerous summer resorts. In winter 
there is dancing, ice skating, bowling, iadoor 
zolf and theatres. 

Playhouse Square in Cleveland presen-s the 
highest grade of legitimate plays, vaudeville 
and sound productions. Twelve thousand seats 
are available in this theatrical district alcne. 

One of the most famous shopping streets in 
the world is Euclid Avenue with its array of 
fine shops. Their attractive and artistic window 
displays and their interior decorations аге al- 
ways of interest. 

Cleveland's wide streets and broad sidewalks 
have been an important factor in its success as 
a shopping center. No large city in the United 
Srates 1s better equipped to handle large crowds 
of shoppers. 

The shops themselves have wide aisles, easily 
accessible stairways, elevators and escalators— 
all of which facilitate shopping. The efficient 
arrangement of merchandise for which Cleve- 
land stores are noted make the shopper’s task 
easier. 

То enable their clientele to secure the latest 
style originations, all of the larger Cleveland 
establishments maintain buyers in the foreign 
centers of fashion. Merchandise from every 
corner of the earth can be found in Cleve and. 

Cleveland’s many other attractions inelude 
beautiful residential sections, great universities 
and schools, interesting museums and his- 
torical points of interest. 

Above all, visitors to Cleveland find a spirit 
of friendliness and they carry eaway pleasant 
memories and a desire to return. 


ENTERTAINMENT HEADQUARTERS 


Few cities have so diversified amusements 
and entertainment of so high a charac-er. There 
are hundreds of places to go, hundreds of things 
to do, hundreds of interesting things to see. 

Theaters and Dancing. Cleveland’s show 
houses present the cream of the nation’s 
theatrical talent. In Playhouse Square, with its 
12,000 seating capacity, theaters not only offer 
excellent productions, but they are also noted 
attractions in themselves. The spacious and* 
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luxurious foyers contain art treasures valued at 
many thousands of dollars. 

In the vicinity of Playhouse Square and 
scattered throughout the city are many excel- 
lent restaurants offering entertainment and 
dancing. Two of the largest and most elaborate 
public ballrooms in the world are found in 
Cleveland. 

If you seek the outdoors, there is, in summer, 
American League Baseball; Euclid Beach 
Amusement Park, Edgewater and Gordon 
Parks give opportunity for swimming, boating, 
and the like. There are also many interesting 
boat excursions or outings to one of the many 
pleasure resorts dotting the shores of Lake Erie. 

In fall and winter, Cleveland’s recreation 
program is replete witlf football, basketball, 
hockey and other indoor and outdoor ice 
events, boxing bouts and other amusements. 
Three college teams and the many high school 
elevens offer a great football variety. 

Beautiful Parks. Cleveland’s park and boule- 


vard system is unrivalled by any city in the - 


United States in its picturesque natural beauty. 
Deep ravines, waterfalls, fine old forests, sandy 
stretches òf beach, huge rock formations of 
Lake Erie's shoreline—all lend an unusual 
charm to the park system, 

The Metropolitan Park System combines 
into one continuous outer encircling parkway 
the more important valleys and glens in Cuya- 
hoga County and parts of the neighboring 
counties. Nine park reservations are included 
in the project which consists of approximately 
go miles of parkway and 15,cooacres of grounds. 
Two golf courses in Rocky River Valley are in- 
cluded in the system. 

Organized Sports. Cleveland is a sport loving 
community. It was the birthplace of organized 
amateur baseball, as well as the National Base- 
ball Federation, an organization with a mem- 
bership of 30ecities which conducts annual 
intercity championship series. Seven hundred 
teams are represented in the association. 

More than 30,000 registered athletes parti- 
cipate in organized sport in Cleveland every 
year, about one-third of whom play baseball. 
Industrial plants have about 60 baseball teams 
while 30 churches are represented. 

There are many other sports in Cleveland. 

Leagues operating under the Cleveland 


Basketball Commission have a total member- ` 


ship of more than 850 teams. Other organized 
sports include outdoor and indoor skating, ice 


Society Proceedings, Correspondence and News Items 


eter 1936 
baseball, outdoor and indoor swimming meets, 
soccer and football. One of Cleveland’s Public 
swimming pools has a capacity of 5ооо bathers. 


TRANSPORTATION TO THE 
CLEVELAND MEETING* 


There will be no redaced rate for round 
trip railroad tickets, but the fare on all 
lines is now 2 cent$ a mile in coaches, and 
3 cents a mile in Pullman cars, with extra 
fare for Pullman sleeper. All lines, except 
the Pennsylvania Railroad, come into the 
Terminal Station at the Public Square. The 
Pennsylvania Railroaa has two stations, 
one at Euclid Avenue and East 55th Street, 
and the other, the old Union Station at 
West gth Street. Passengers should go to 
the Union Station (enc of the line) as that 
is within one mile of all down town hotels. 
The Cleveland Hotel (Headquarters) is in 
the Terminal Tower Building. 

All Air Lines come in at the Cleveland 
Air Port which is about 15 miles from down 
town hotels. Taxi fare 15 75 cents per person 


each way and is not included in the Airway - 


ticket. 

Members driving by automobile may 
leave their cars with rhe Doorman at all 
down town hotels or in the Garage in the 
Terminal Tower Building. The Garage 
charge is $1.00 for twenty-four hours, 75 
cents for over night (5 р.м. to noon next 
day) or $5.00 for the week. This is “in and 
out" service as many times as you wish. 
There is no extra charge for “Doorman” 
service. Upon request to your Chairman, 
road and city maps, о> any other informa- 
tion will be mailed directly to youebefgre 
the meeting. When making hotel reserva- 
tions, if members will signify how they 
are coming, we will fcrward the necessary 
information. 

Members coming via Detroit will find 
overnight boat service on the D. 'and C. 
Line. The dock at the foot of E. gth Street, 


is within one mile of all down town hotels." i 


W. I. LeFevre, M.D., Chairman 
-Transportation Committee 
9400 Euclid Avenue ds 
* See also page 274. 
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COMMERCIAL EXHIBIT 


The Commercial Exhibit at the 1936 
meeting of the American Roentgen Ray 
Society promises to be an unusually large 
and interesting one. Seventeen of the lead- 


ing manufacturers have taken a total of 


forty-one spaces. The exhibit room is a 
large and attractive one"next to the meet- 
ing hall with additional spaces in the large 
corridor outside of the meeting hall. 

The following will give some indication 
of what those in attendance may see in the 
Commercial Exhibit: 

At the Picker-Waite booth will be shown 
thé complete Shockproof Therapy outfit, 
which incorporates many new safety de- 
vices. There will also be shown a compres- 
sion serialograph which has been recently 
designed for multiple and rapid exposures 
of the duodenal cap. 

Machlett Laboratories will exhibit their 
complete line of diagnostic and therapy 
tubes, including all of the latest develop- 
ments 1n shockproof tubes for these pur- 
poses. Of special interest will be the revolu- 
tionary shockproof tube for intermediate 
x-ray therapy which they expect to show 
for the first time at this meeting. 

Visitors to the Keleket Exhibit in Booths 
20, 21, 22, 23, 24 and 25 will have an op- 
portunity to view one of the greatest ad- 
vances made 1n recent years in the design 
of oil immersed shockproof deep therapy 
x-ray equipment. The new Keleket self- 
contained oil immersed shockproof 200 kv. 
deep therapy x-ray apparatus will be on 
display eThis unit ideally meets the require- 
ments of the experienced roentgenologist 
prov iding the maximum of conveniences in 
positioning the deep therapy x-ray tube in 
treatment work. Then, too, there will be 
onedisplay a complete self-contained x-ray 
unit which offers facilities for fluoroscopy, 
yoentgenography and Potter-Bucky dia- 
phragm roentgenography. This complete 


* outfit, features theslatest shockproof design 


and occupies a limited floor space so as to 
provide for practically any installation 
difficulty. The exhibit will contain other 
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new developments as well as a large and 
attractive display of roentgenograms. 

The Philips Metalix Corporation will 
exhibit the following: a new shockproof 
shield with cables of small dimensions and 
light weight; double focus heavy anode 
tubes, 2/6 and 2/10 kw.; shockproof and 
non-shockproof Rotalix tubes; improved 
Kromiron and Metalix tubes of small over- 
all dimensions; Metalix valves; new 10 ma. 
shockproof therapy tube with grid for use 
on Villard circuits, having the same emis- 
sion as constant potential. 

The exhibit in the booths of the Eastman 
kodak Company willconsist of a collection 
of interesting roentgenograms includinz a 
series of the entire spine made in one ex- 
posure using 14"X536" film. In addition, 
there will be displayed a number of inter- 
esting photographs demonstrating infra- 
red photography in clinical practice, to- 
gether with a display of clinical photo- 
graphic transparencies made with Translite 
Film. Technical representatives will be in 
attendance and they will be glad to discuss 
any problems in connection with roentgen- 
ray or clinical photographic procedures. A 
complete line of Cine-Kodak equipment 
will also be on display for those interested. 

The Standard X-Ray Company plan on 
exhibiting their shockproof rayproof deep 
therapy tube stand complete with gen- 
erator, oil cooling system, and filter indi- 
cator. Their set-up will be such that they 
can demonstrate the safety features of 
both the oil cooler and the filter indicating 
device. These should be of interest to ary- 
one using deep therapy equipment. They 
will also exhibit x-ray generators of other 
capacities. 

The Patterson Screen Company wil! 
demonstrate only fluoroscopic and intensi- 
fying screens. Mr. Patterson and Mr. 
Reuter will attend the meeting and will be 
very glad to discuss screen problems. 

The Fink-Roselieve Company, Inc., 
manufacturers of photographic chemicals, 
will display their products, the Concea- 
trated Liquid X-Ray Developing and Fix- 
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ing Solutions. Beyond familiarity with the 
ease of preparation, knowledge of the ex- 
ceptional working qualities of these solu- 
tions will prove of great interest to the 
roentgenologist, full details of which can be 
obtained from the representative in the 
booth. 


The exhibit of the Gevaert Company of 
American will consist of the showing of 


roentgenograms made under interesting 
conditions of technique with Gevaert x-ray 
film. It will also comprise a demonstration 
of clinical photography, showing the inter- 
esting results that can be secured through 
proper choice of sensxized material. There 
will also be a demonstration of Concen- 
trated Liquid Processing Solutions. 

In the booth of the Agfa Ansco Corpora- 
tion three x-ray films made by them will be 
exhibited. The regular Agfa X-Ray Film 
will be shown on an improved base. This 
base 1s adapted for more pleasing and effec- 
tive showing either under mercury vapor 
or incandescent illumination. Also will be 
exhibited Agfa X-Ray Film for non-screen 
technique. This new medium has proved 
unusually popular, and is becoming widely 
accepted where bone and soft tissue detail 
is essential. The third product to be ex- 
hibited will be Agfa Direct Duplicating 
Film, which handled like ordinary contact 
printing paper, gives a duplicate negative 
of any roentgenogram from which copies 
are desired. It is possibly most generally 
used in copying portions of negatives con- 
taining the points of pathological interest. 
This is a new product, as it has never before 
been possible to obtain photographically a 
negative from a negative without an inter- 
mediate step. 

In addition to the above the following 
will have interesting exhibits: DuPont Film 
Manufacturing Corporation, Buck X- 
Ograph Company, General Electric X-Ray 
Corporation, Victoreen Instrument Co., 
Westinghouse X-Ray Co., Adlanco X-Ray 
Corporation and Davies, Rose and Com- 
pany. 
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CANCER INSTITUTE* 
SEPTEMBER 7 TO Q, 193 


Conducted by Medien School, University 
of Wisconsin, Madison 


MONDAY FORENOON, SEPTEMBER 7 


SERVICE MEMOFIAL INSTITUTE 


*Room 230 

9:15 Address to Visitors, Faculty and Medical Stu- 
dents. Glenn Frank, President, University of 
Wisconsin, Madison, Wisconsin. 

CANCER AND INHERITANCE 
The Influence of Extrinsic Factors in the De- 
velopment of Induced Tumors in Animals. 
Dr. Leiv Kreyberg, University of Oslo, Oslo, 
Norway. 


The Influence of Intrinsic Factors in the De- 
velopment of Tumors in Mice. Dr. C. C. Lit- 
tle, Director, Roscoe B. Jackson Laboratory 
for Cancer Research, Bar Harbor, Maine. 


Familial Occurrence of Cancer. Dr. Madge 
Thurlow Macklin, Associate Professor of His- 
tology and Embryology, University of West- 
ern Ontario, London, Ontario. 


II :OO 


MONDAY AFTERNOON, SEPTEMBER 7 
SERVICE MEMCRIAL INSTITUTE 
Room 230 
CANCER AND ÍNHERITANCE 

2:00 Hormones and the Development of Atypical 
Growths and Mal gnant Tumors. Dr. Edgar 
Allen, Professor cf Anatomy and Chairman 
of Department, Yale University Medical 

School, New Haven, Connecticut. T 


Carcinogenic Substances in the Production of 
Tumors in Laboratory Animals. Dr. Н, B. 
Andervont, Biologist, U. S. Public Health 
Service, Boston, Massachusetts. 


R 
y 


Rounp TABLES uis 
. 


SERVICE MEMORIAL INSTITUTE 


Rocm 230 " 


Pons ai Problems in the Recognition of 
Early Cancer. Dr. S. P. Reimanm Leader, 
Pathologist and Director of the Research"In- 
stitute of the Lankenau Hospital, Profe$sor 
of Experimental Pathology in the Graduate 
School of the University of Pennsylvania, 
Philadelphia, Ра. Dr. Emil Novak, Associate 
Gynecologist, Johns Hepkins Medical Schoo, 
Baltimore, Mary and; Professor Henry Cou- 


„э 
> 
vA 


* The Wisconsin Alumni Researcl Foundation has made 
available the necessary funds to finance this Institute. 
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сахі, Chief of the Department of X-Ray Research Institute, of the Lankenau Hospital, 
Therapy for Cancer, Radium Institute of the Professor of Experimental Pathology in the 
University of Paris, Foundation of Curie, Graduate School of the University of Pen-- 
Paris, France. sylvania, Philadelphia, Pa. 
SERVICE MEMORIAL INSTITUTE 2:45 Filterable Viruses in Malignant Neoplasms. 
Room 06 Dr. J. B. Murphy, Director of Cancer Rs- 
Genetics— Inheritance and Cancer. Dr. Leiv search, Rockefeller Institute for Med csl 
Kreyberg, University of Oslo, Oslo, Norway; Research, New York City. 
Dr. C. C. Little, Direetor, Roscoe B. Jackson vos Pres 
Laboratory, Bar Harbor, Maine; Dr. Madge р Ж 
Thurlow Macklin, Associate Professor of Hist- SERVICE MEMORIAL INSTITUTE 
ology and Embryology, University of Western Room 230 
Ontario, London, Ontario. 3:45 Surgery and Irradiation in the Treatment of 
SERVICE MEMORIAL INSTITUTE Cancer. Professor Henry Coutard, Leader, 
Room 354 Chief of the Department of X-Ray Таегарт 
- N i _ for Cancer, Radium Institute of the Univer- 
Filterable Viruses and Cancer. Dr. J. B. sity of Paris, Foundation of Curie, Paris, 
Murphy, Leader, Director of Cancer Re- France; Dr. Gi®&cchino Failla, Physicist 1 
search, Rockefeller Institute for Medical Re- Charge of Radiology, Cancer Memorial Hos- 
search, New York City; Professor B. M. pital, New York City; Dr. Emil Novak. 
Duggar, Professor of Physiological and Ap- Johns Hopkins Medical School, Baltimore. 
plied Botany, University of Wisconsin, Madi- Maryland. 
son, Wisconsin. 
SERVICE MEMORIAL INSTITUTE 
MONDAY EVENING, SEPTEMBER 7 Room £06 
SERVICE MEMORIAL INSTITUTE Cytology of Malignant Neoplasms De 
Room 230 James Ewing, Leader, Professor of Oncology, 
Broadcast 8:00 Р.м. to 9:00 р.м. over WIBA Cornell University Medical College, Memo- 
Madison—t28$o Kiloevcles rial Hospital for the Treatment of Cancer, 
8:00 Cancer, a Public Health Problem. Dr. James New York City; Dr. 5. P. Reimann, Patho e- 
Ewing, Professor of Oncology, Cornell Uni- gist and Director of the Research Institute ef 
versity Medical College, Memorial Hospital the Lankenau Hospital, Professor of Fxperi- 
for the Treatment of Cancer, New York City. mental Pathology in the Graduate School ef 
the University of Pennsylvania, Pailadelph a, 
TUESDAY FORENOON, SEPTEMBER 8 Pa.; Dr. Warren H. Lewis, Department o* 
А | . Embryology, Carnegie Institution of Wash- 
SERVICE MEMORIAL INSTITUTE 2 "E 
ington, Baltimore, Maryland. 
Room 230 | LAN 
9:00 The Influence of Wave Length on the Biolog- ИИИ ЕЛА 
ical Action of Radiation. Dr. Gioacchino Е | Room 301 
Failla, Physicist, Cancer Memorial Hospital, Etiology of Cancer. Dr. H. B. Andervort. 
New York City. Leader, Biologist, U. S. Public Health Serv- 
А а epis 3 а. а ice, Boston, Massachusetts; Dr. Ј. В. Mur- 
10:00 The Reaction of Tissue Cells to Irradiation. : E ee. 
ee E^ 3 So ОЁ phy, Director of Cancer Research, Rockefeller 
Rrofessor Henry Coutard, Chief of the De- . м : a 
Е pa А $ Institute for Medical Research, New York 
partment of X-Ray Therapy for Cancer, DaS ; = P AI | 
s а ам a des City; Dr. Edgar Allen, Professor of Anatomy 
Radium Institute of the University of Paris, WE WE i Е 
Foundáti f Curie. Paris. F and Chairman of Department, Yale Uaiver- 
A E dois RAN sity Medical School, New Haven, Connecti- 
11:00 {issue Culture in the Study of Cancer. Dr. cut. 
* Warren H. Lewis, Department of Embryol- e RHET ce РЕТИ эз 
. ogy, Carnegie Institution of Washington, TUESDAY EVENING, SEPTEMBER 5 


Baltimore, Maryland. Open to the Public 


GREAT HALL, MEMORIAL UNION 


TUESDAY AFTERNOON, SEPTEMBER 8 


SERVICE j1EMORIAL INSTITUTE 


Broadcast 8:00 P.M. to 9:00 P.M. over WIBA 
А Madison—1280 Kilocycles 
Room 230 8:00 A Program for the Control and Prevention of 


2:00 The np of the Cancer Cell. Dr. S. P. Cancer. Dr. C. C. Little, American Scciety 


Reimann, Pathologist and Director of the for the Control of Cancer, New York C ty. 
. 
e. . 
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WEDNESDAY FORENOON, SEPTEMBER 9 


Toint Meeting with the State Medical Society 
of Wisconsin 
GREAT HALL, MEMORIAL UNION 


9:00 Biopsy in the Recognition and Treatment of 
Early Malignancy. Dr. James Ewing, Pro- 
fessor of Oncology, Corgell University Med- 
ical College, Memorial Hospital for the Treat- 
ment of Cancer, New York City. 
The Relation of Filterable Viruses to Malig- 
nant Neoplasms. Dr. J. B. Murphy, Director 
of Cancer Research, Rockefeller Institute for 
Medical Research, New York City. 

Twenty Minute Intermission 
The Effect of Bacterial Products on the 
Growth of Malignant Tumors. Dr. H. B. 
Andervont, Biologisg, U. S. Public Health 
Service, Boston, Massachusetts. 
The Recognition and Treatment of Early 
Malignant Lesions of the Uterine Cervix. 
Dr. Emil Novak, Associate Gynecologist, 
Johns Hopkins Medical School, Baltimore, 
Maryland. 


9:40 


140 


WEDNESDAY AFTERNOON, SEPTEMBER 9 
GREAT HALL, MEMORIAL UNION 


2:00 Treatment of Cancer of the Breast. Professor 


Henry Coutard, Chief of the Department of 


X-Ray Therapy for Cancer, Radium Insti- 


tute of the University of Paris, Foundation of 


Curie, Paris, France. 


Spontaneous and Induced Tumors. Dr. Leiv 
Kreyberg, University of Oslo, Oslo, Norway. 
Twenty Minute Intermission 

Glandular Dysfunction and the Development 
of Malignant Tumors. Dr. Edgar Allen, Pro- 
fessor of Anatomy and Chairman of Depart- 
ment, Yale University, New Haven, Con- 
necticut. 

A Study of the Occurrence of Cancer in Dif- 
ferent Individuals of the Same Family. Dr. 
Madge Thurlow Macklin, Associate Profes- 
sor of Hisfology and Embryology, University 
of Western Ontario, London, Ontario. 
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AIRPLANE SERVICE 
CLEVELAND 


Airplane passenger service from all parts 
of the United States to Cleveland is avail- 
able for those who desire to utilize this 
speedy form of transportation to attend 
the American Roentgen Ray Society and 
the American Boatd of Radiology. There 
is practically no city in the United States 
more distant from Cleveland than sixteen 
and one-quarter hours by airplane and 
there is overnight service from points as 
distant as 2,000 miles. Frequently a com- 
bination of rail-plane service offers speedy 
travel for those living in cities not directly 
on air lines. 

Illustrative of travel time by multi- 
motored planes from various points to 
Cleveland are the following examples, the 
figures indicating approximate hours of 
travel from those points to Cleveland: 

From Chicago, one hour and forty-eight 
minutes; from New York, two hours, fifty 
minutes; from Philadelphia, two hours and 
a half; from Detroit, fifty minutes; from 
Omaha, four and one-half hours; from 
Milwaukee, two hours and forty-five min- 
utes; from Minneapolis, five hours; from 
Denver, eight and three-quarter hours; 
from Los Angeles and San Francisco, 
fourteen and one-quarter hours; from Por- 
land, fifteen hours; from Seattle, sixteen 
and one-quarter hours. 

Detailed information on any air or air- 
rail trip from any part of the United States 
to Cleveland will be gladly furnished by 
any United Air Lines’ ticket offite, or 
from any other air line ticket office, Postal 
or Western Union offices or travel bureaus. 
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ABSTRACTS OF ROENTGEN AND 


ROENTGEN DIAGNOSIS 
HEAD* 


EnpbLv, J. Die Róntgendiagnostik der Hypo- 
physengeschwülste. (The roentgen diagnosis 
of pituitary tumors.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen, Feb., 1935, 57, 125. 


The author discusses the changes in the sella 
and surrounding regions caused by intrasellar, 
suprasellar, infrasellar, parasellar, retrosellar 
and presellar tumors, and in addition the 
changes that accompahy hydrocephalus. He 
differentiates acromegalic from nonacromegalic 
pituitary tumors. He discusses in derail the 
differences in destruction of the sella in cases of 
supra- and retrosellar tumors which are caused 
by internal hydrocephalus and which are in 
general due to increased pressure of extra- 
sellar origin. In these cases changes in the sphe- 
noid sinus may help in differential diagnosis. 
Deformity or displacement of the third ven- 
tricle caused by destruction of the sella may 
appear in the ventriculogram. If the hydroceph- 
alic ventricle impinges on the sinus it gives 
a sharply outlined, regularly arched shadow 
which is homogeneous and convex below. The 
multiplicity of contours of the floor of the sella 
is next taken up and the author shows that a 
dilated hydrocephalic ventricle сап produce 
several contours of the sella. А differential 
point is that the multiple contours caused by 
herniation of the ventricle are usually concen- 
tric to each other whereas those caused by tu- 
mor are irregular.—£. T. Leddy. 


ScHULLER, A. Haematoma durae matris ossi- 
ficans. (Ossifying hematoma of the dura.) 
Fortschr. a. d. Geb. d. Róntgenstrahlen, Feb., 
1935, 57, 119. 

Schüller presents the findings in 4 patients 
who had ossifying hematoma of the dura and 
adds 2 post-mortem specimens.—E. T. Leddy. 


Dyes, О. Verkalkte Hirnrinde. (Calcified cere- 
bral cortex.) Fortschr. a. d. Geb. d. Rént- 
genstrahlen, April, 1935, 57, 409. 


In the American and English literature there 
is not uncommonly described a syndrome of 
e epileptic attacks, facial vascular tumors and 

е 
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linear calcifications over one of the cerebral 
lobes, usually the occip tal. It has been shown 
that these striations are due to cortical calci- 
fication. In additién tc these striations there 
may be also fine calcifiec spicules in the affected 


lobes.—Z. T. Leddy. 


Perper, H. Uber die ventrikulographische 
Voraussage des Charakters von Hirngesch- 
wülsten. (The prediction of the character of 
a brain tumor from the ventriculogram.) 
Fortschr. a. d. Geb. d. Rüntgenstrahlen, Feb., 
1935, 57, 113. 


The author feels that a ventriculogram com- 
bined with the neurologic findings generally 
does not permit diagnosis of the type of brain 
tumor present. The ventriculogram does not 
permit differentiation of benign from malignant 
gliomas and meningiomas although serial ven- 
triculograms may help. А negative ventriculo- 
gram does not exclude she presence of a brain 


tumor.—E. T. Leddy. 


ScHLESINGER, B. Zur Technik und diagnos- 
tischen Auswertung des Enzephalo- und 
Ventrikulogramms. (The technique and di- 
agnostic evaluation of encephalograms and 
ventriculograms.) Fertschr. a. d. Geb. d. 


Réntgenstrahlen, March, 1935, 57, 221. 
E x e 


Schlesinger reports a group of 52 patients 
who had ventriculography or encephalography 
carried out as a diagnostic procedure and iy 28 
of whom a diagnosis of »rain tumor was made. 
In 26 of these patients the diagnosis was made 
correctly and the author discusses їһезе*2 
cases in detail. He points out how it is hecefsary 
to correlate the roentgenologic, clinical and 
neurologic findings, and assigns greatest impor- 
tance to the former.—£E. T. Leddy. 


. 
Pounpers, Сакко, M. Congenital osteo- 
sclerosis (marble Бопе). Ann. Int. Med., Feb., ° 
1935, 8, 966-971. 


Though several theories as to the etiology of 
osteosclerosis have been suggested, the author® 
is led to believe that “it is a hereditary, 
familial and constitutional disease of unknown 
etiology which may begin in Utero.” The essen- 
tial pathology is a proliferation of fibrous tissue 
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and endosteal bone with resultant crowding 
and even obliteration of the marrow cavity. 
Roentgenography may reveal numerous trans- 
verse striations or perhaps evidence of old 
fractures. The most frequent sites of involve- 
ment include the upper ends of the humeri, the 
lower ends of the femora and the short long 
bones. The skull may show condensations and 
enlargements particularly ОЁ the posterior cli- 
noid processes. Necrotic lesions of the alveolar 
border of the lower jaw are not uncommon. The 
patient is usually slender and frail, presenting 
the appearance of having a hydrocephalus with 
mental retardation. Dentition is usually de- 
layed and early loss of the teeth because of 
caries is common. Several of the reported cases 
died as the result of suppuration and necrosis of 
the lower jar. Elsewhere, fractures are incurred 
with minimal trauma and healing is usually de- 
layed. There may be a marked anemia or even 
a leukemic reaction, with enlargements of the 
liver and spleen (probably because of hema- 
topoietic activities by these organs). Optic 
atrophy even to extreme blindness may occur in 
the late stages. Cure of the condition seems to 
be hopeless. The author recommends iron 
but believes that calcium, phosphorus, cod- 
liver oil, ergosterol and other substances which 
might promote the growth of bone should be 
avoided. 

A case report of a 3$ year old boy is pre- 
sented. His condition had been considered due 
to rickets and syphilis; the skeletal findings 
werg accidental. He had been brought in for 
study because of blindness, enlargement of 
the head and inability to walk. Included in his 
past record was mention of a difficult delivery 
due to a dry labor and feeding problems until 
the age of five months when he was weaned. 
Cod.liver oil and orange juice were started at 
thret mónths. Splenic enlargement had been 
noted even at that time and as early as six 
months it haœ been noted that the child's eye- 
sight was not good. Though he sat up at about 
tha age Of six months, and crawled soon after 
that, he was never able to walk. He talked 


1% he weighed only 28.5 pounds. He appeared 
hydrocephalic and presented many conspicuous 


1%, = deformities. He wag almost totally blind. He 


had only four teeth and the liver and spleen 
were markedly enlarged and very hard. His 
hemoglobin was 80 per cent; total red blood 
cells, 2,600,000, showing marked anisocytosis; 
white blood cells up to 14,000, with a polymor- 
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phonuclear percentage of only 38. The blocd 
calcium was 14.4 mg. and the inorganic рЁоз- 
phorus 5.4 mg. per тоо c.c. The spinal fluid 
pressure was increased. During the course of 
study and treatment he developed purparic 
spots over his body. He died as the result of a 
fa l—probably because of intracranial hemor- 


rhage.—.47. A. de Lorimier. 


MCGREGOR, LEONE. A report of eleven insta ices 
of adamantinoma with a review of the malig- 
nant cases in the literature. Æcta raciol. 
1935, 16, 254 274. 

The author describes 11 cases of adaman- 
плота of the jaw treated at the Radiumhem- 
met, Stockholm, and reviews the 28 aty ical 
and more or less malighant cases described in 
the literature, with the object of determining 
whether there are any histological features that 
indicate that a tumor is malignant and aot to 
metastasize. The article is profusely illust-ated 
with photomicrographs. There were some such 
atypical microscopic findings including: (1) a 
great richness of the stroma in cells which in 
some cases was as great as in fibrosarcoma; (2) 
a predominance of cuboid epithelium over the 
stellate or cylindrical types, and (3) a pr2pon- 
derance of epithelium over stroma with intri- 
cate arborization of the epithelial processes. — 
Audrey С. Morgan. 


NECK AND CHEST 


Marrick, W. L., and THuiBAUDEAUC, А. А. Ex- 
tramedullary plasma-cell tumors of the uppe- 


air passages. Am. J. Cancer, March, 1935, 
23, 5137521. 
Extramedullary plasma cell tumors have 


been considered, by some authorities, to be ef 
neoplastic nature; by others, as inflammratcrv, 
and by some, as a granulomatous reaction to 
specific toxic agents. Therefore the nomenclz- 
ture has varied. Such terms have been zpp ied 
as “granuloma plasmacellulare," “рјаѕтосу- 
toma," “plasma sarcoma," etc. The саз? beirg 
reported, the authors believe, 1s definitely. neo- 
plastic. Histologically, it resembled a true 
plasma cell myeloma. 

The patient was a sixty-one year old male. 
His complaint was difficulty in breathing,waich 
symptom had been developing over a period of 
two or three years, with progressive severity. 
Two small sessile tumors were found; one te- 
hind the soft palate, in the nasopharynx; the 
other in the hypopharynx just above th» larynx 
The blood Wassermann and Kahn rections 


were positive (++). The tumors were excised, 
cutting with a snare and applying diathermy 
to the base. Histologically, they showed a dense 
growth of plasma cells, these for the most part 
being encapsulated by a fibrous stroma. In 
places the stroma and even the squamous mu- 
cous membrane overlying,had been invaded. 
The central portions showed many blood and 
lymph channels. About these there appeared 
to be a tendency toward shoot-like arrangement 
of the plasma cells. Many of the capillary chan- 
nels showed distention with a mucoid substance. 
In places, this substance seemed to have caused 
the endothelium to disintegrate. Round cells 
were absent except where tumor cells had in- 
filtrated the fibrous and mucous cells. 

This patient was seerPat intervals up to three 
months after the excisions. No recurrences 
could be found. The authors are watching the 
urine for Bence-Jones protein and the skeleton 
for roentgenographic evidence of myeloma. In 
case of any signs of recurrence they plan to 
proceed with radiation therapy. They count 
this as the twentieth case of this type of tumor 
involving the upper respiratory passages.——7. 
1. de Lorimier. 


STEINER, PauL E., and Francis, Byron F. 


Primary apical lung carcinoma. Am. 7. 
Cancer, Dec., 1934, 22, 776-785. 
Complete case reports are given of 3 cases of 


carcinomas occurring at the apex of the lung; 2 
studied at autopsy, 1 by biopsy. Two cases are 
of the type described by Pancoast and pre- 
sented Horner’s syndrome without roentgen- 
ological evidence of bone destruction in the 
upper three ribs. While the histopathological 
appearance might well indicate a pulmonic 
origin, there was no evidence that they arose in 
bronchial pouch remnants. There was no 
change in size of the tumors during the period 
of observation. In 2 of the cases, tonsillectomies 
had been performed, presumably because the 
shoulder pain was thought to be of rheumatoid 
origin.—J7. К. Brooksher. 


KJELLBERG, SVEN Rorawp. Zur Róntgendi- 
agnose von Fremdkórpern im oesophagus 
mit besonderer Berücksichtigung von Spreiz- 
symptomen und ortlicher Anschwellung der 
Oesophaguswand. (Roentgen diagnosis of 
foreign bodies in the esophagus with special 
reference to dilatation and local swelling of 
the wall of the esophagus.) .7c/a radiol., 1935, 
16, 478-484- 
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With the methods now available foreign 
bodies in the esophagus can be diagnosed in- 
directly even when thes do not give very much 
contrast. If there is a suspicion of foreign body 
а systematic examination must be made of the 
hypopharynx and esophagus. If the body 
large the passage of food is obstructed. If it is 
small contrast medium will be retained above 
and around it. A cfear spot the size of the for- 
eign body can be seen in the shadow. If the 
mucous membrane is injured small air bubbles 
may penetrate the wall of the esophagus. 
Similar air bubbles may be produced by air- 
forming bacteria, however, and do not neces- 
sarily show the presence of a foreign body. 
There is local swelling of the soft tissues arqund 
the foreign body and tke esophagus is dilated 
and the mucous membrene folds pushed apart. 
Six illustrative cases are described.—.udrey С 
Morgan. 


Jansson, Gósra. Die Róntgendiagnose bie 
intrathorakalem Neurinom. (Roentgen di- 


agnosis of intrathoracic neurinoma.) Acta 
radiol., 1935, 16, 411—419. 
Neurogenic tumors originating from the 


nerve roots in the spinal canal, or neurinomas, 
often assume the form cf so-called hour-glass 
tumors with an intraspinal and a paravertebral 
portion. The author describes such a tumor in 
the region of the 6th to §th thoracic vertebrae 
in a woman of forty-four. The intrathoracic 
portion of the tumor produced a characteristic 
shadow in the posterior mediastinum paraver- 

tebrally to the left of the spinal column. "The 
few similar cases that have previously been 
published are геуіемеа. 4udrey С. Morgan. 


Cuaout, Н. Über die Tomographie und ins- 
besondere ihre Anwencung in der Lungen- 
diagnostik. (Tomography with spegial refer- 
ence to its value in pulmonary diagnósis.) 
Fortschr. а. d. Geb. d. Rintgenstrahlen, April, 
1935, 57, 342. : 

Chaoul points out the value of the tomograph 
in making roentgenograms of the various levels 
of the body, and in this paper he pays par ticular * 
attention to the study of the lungs by this ap- 
paratus. He presents roencgenograms to shoW 
the superiority of this method over all огһегв 


including stereoscopy—im demonstratimg the ** 


pulmonary vessels, the normal and pathologic 
bronchi, consolidations and cavities in the lungs. 
The apparatus is simple to use and the time 
of exposure is short.—£. T. Leddy. 
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Lins, AGUINALDO. Constituição e diagnostico 
radiologico. (Constitution and roentgen di- 

agnosis.) 7. dos clin., Nos. 8 and 9, 1934. 

The constitution of the individual has a great 
deal to do with the position and relationship of 
the organs as seen in the roentgenogram. There 
are two chief types, the short and broad or 
brevilinear, and the long and slender or longi- 
linear. The normotype is the mean between 
these extremes that appeals most to the esthet- 
ic sense. 

The author describes and illustrates the posi- 
tion of the abdominal organs in the brevilinear 
and longilinear types and discusses the differ- 
ential diagnosis for aortic aneurysm from other 
intsathoracic conditions with which it may be 
confused, particularly mediastinal tumors, 
based on these constitutional factors. The 
outline of the aneurysmal sac spreads centrif- 
ugally from the mediastinum to the lateral 
walls of the thorax, its long axis following more 
or less the line that bisects the angle formed by 
the direction of the systolic impulse and the 
center of gravity. Roentgenograms are given 
showing the position and direction of aneurysm 
of the different parts of the aorta.— Zudrey С. 
Morgan. 


SCHEIDEGGER, S. Zur róntgenologischen Dif- 
ferentialdiagnose der — Miliartuberkulose. 
(The roentgenologic differential diagnosis of 
miliary tuberculosis.) Fortschr. a. d. Geb. d. 
RóntgenstraMen, Feb., 1935, 57, 209. 

The author reports a case which was diag- 
nosed miliary tuberculosis by roentgenologic 
examination. At autopsy the patient was found 
to have not tuberculosis but miliary broncho- 
pnéumonia.—£. T. Leddy. 


ASSMANN, Н. Die Darstellung des Frühinfil- 
"rats ёт Róntgenbild. (The roentgenologic 
demonstration of early infiltration.) Fortschr. 
a.d. Geb.d. Rüntgenstrahlen, Jan., 1935, 57, 1. 
The author describes the roentgen appear- 

ance ofe early tuberculous infiltration of the 

lungs, and discusses their pathologic anatomy 


* and differential diagnosis. He emphasizes that 


roentgen examination is superior to all other 
methods of investigation for making an early 


e diagnosis especially of central lesions, which is 


extremely important for the patient who should 
have treatment as early as possible. Assmann 
points out that »he entire clinical and roent- 
genologic pictures must be correlated.—E. T. 


Leddy. 


e 
т ° 


Abstracts of Roentgen and Radium Literature 


279 

Martin, D. Ciirrorp, Pessar, Harry T., anc 
GOLDBERG, }Асов А. A Tuberculosis su-vey 
among 2,000 food-handlers in New York 
City. din. Rev. Tuberc., 1934, 29, 182-134. 


The results of a survey of 2,000 apparently 
healthy food handlers is presented. At arst the 
plan was to include in the examination: ( ) the 
taking of a careful clinical history; (2) a tacr- 
ough physical examination of the ches-; (3) a 
roentgenogram of the chest; (4) the examina- 
tion of the sputum; (5) an intracutaneovs tu- 
berculin test. 

After examining the first 200 individ.els, it 
became apparent that only the followirg were 
of value: (1) a routine roentgenogram of the 
chest; (2) an examinagon of the sputum ; (3) a 
physical examination of the chest of those in 
whom a pulmonary lesion was demonstrated 
by the roentgen ray. 

By this procedure active tuberculots pul- 
monary lesions to the extent of approximately 

2 per cent were found in apparently heelthy 
fond handlers in New York City. The authors 
believe this represents the average situa-ien in 
all large urban communities. This percentage 
represents the existence of not less than 6,:05 
cases of unknown and therefore uncon-rol ed 
active pulmonary tuberculosis in New York 
City. In addition, there was evidence of many 
thousands of cases of arrested tubercubsis, 
latent childhood tuberculosis and pktrsy | 
among these food handlers. 

A good chest roentgenogram was founc to be 
the most effective means for the success?u! 
demonstration of the existence of tubereu ous 
pulmonary lesions. The authors believe -hat 
when the question of tuberculosis is involved, 
no physical examination of the chest is worth 
its name without the roentgenogram.—J4.. 7f. 
Osmond. 


Warts, Н. F. 
as revealed by the x-ray. 
1934, 29, 424—429. 

Of the 10,639 patients in this series sticied 
in the clinics of the Boston Health Departmert, 
7.5 per cent of the adult group (seveateen 
years of age or more) showed evidence of *hald- 
hood type tuberculosis, uncomplicated by 
phthisis; 22.5 per cent showed evidence of 
phthisis, without evidence of the chilchood 
type; while 24- per cent had both types cf the 
disease. The group of children showed >) per 
cent with childhood type lesions unaccem- 


R. Childhood-type tuberculosis, 
Am. Rev. Trher-., 
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panied by adult phthisis, 0.3 per cent with adult 
phthisis, unaccompanied by the childhood 
type, while 0.2 per cent had both types. 

The presence of areas of calcification, 
whether they be within the lymph nodes or 
occur as isolated; minute areas within the lung 
parenchyma, where they represent a calcified 
primary lesion, is atcepted as evidence of the 
childhood type of tuberculosis. All fibrosing 
parenchymal lung areas іп. the child are re- 
garded as belonging to the childhood type 
group. All pneumonic shadows in the child 
are seeded as potential tuberculous pneu- 
monias. 

The aikoi is impressed with the large num- 
ber of children having childhood type lesions 
who have been watcheå for a long period of 
years..without developing the adult type of 
disease; with finding the adult type alone 
more often than the-adult type superimposed 
upon the childhood type; and with the large 
number of adults (7.5 per cent) showing child- 
hood type lesions without adult type lesions as 
contrasted to the 22.5 per cent with manifest 
adult type tuberculosis in whom characteristic 
lesions of the childhood type were not in evi- 
dence. Of.92 adults having. evidence of both 
childhood and adult types, it has been notice- 


able that the superimposed adult lesions were: 


frequently moderate or minimal in extent.— 
L. H. Osmond. 


WALLGREN, ARVID. Primary pulmonary tuber- 
culosis in childhood. 4m. $. Dis. Child., 
May, 1935, 49, 1105-1136. 

It is now generally accepted that tuberculous 
infection occurs, as a rule, through the inhala- 
tion of tubercle-bacilli. The result is a pneu- 
monic inflammatory process but histologically 
the pneumonia does not have the appearance 
that is characteristic of tuberculosis. It may 
affect only a few alveoli or in serious cases it 
may gradually involve the greater part of an 
entire lobé. It can only be recognized by the 
presence of a great number of tubercle bacilli. 
This tuberculous pneumonia is called the pri- 
mary focus; it is the first anatomic lesion in 
the organism produced by the infection. Soon 
after the lungs have been infected the tubercle 
bacilli spread from the alveoli along the lym- 
phatics to-the regional glands in the hilus. The 
primary focus, the tuberculous lymphangitis 
and the glandular lesions are called the primary 
complex. 

Forces mobilized under the influence of the 
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infection are of two kinds: the опе consists of 

phenomena that make the child less susceptible 


to new exogenous infections and enable it to` 


restrict the infection in progress; the other, of 
phenomena that cause tae organism to react 
more intensely to the bacilli and their toxins. 
The first type corresponds to immunity; the 
second to hypersensitivity or allergy in a nar- 
row sense. 

Clinically the first lesion 1s not demonstrable, 
namely, the formation of a wall of lymphocytes 
which forms about the primary focus, while 
an area of caseous necrosis develops in the 
center of the lesion. The only possibility of 
verifying the lesion clinically is by the re- 
covery of the tubercle bacilli in the gastric 
lavage contents. Їп several cases, this was found 
a week before sensitivity to the tuberculin re- 
action occurred. The period of incubation 
varies from three to seven weeks. The end of 
the period of incubation is marked by the ap- 
pearance of allergy indicated by enlargement 
of the lymphatic glands and often by an exten- 
sive pulmonary lesion, in the center of which a 
caseous focus may be found. The pathogno- 
monic svmptom indicatiag this stage is the posi- 
tive sensitivity of the child to tuberculin. An- 
other sign that usually very soon develops is 
fever, which is subject to wide variation and 
which has а comparatively short duration as 
the only typical characteristic. This is entirely 
different from the febrile or subfebrile temper- 
ature of-long duration that is usually associ- 
&ted with tuberculosis. If the initial high fever 
continues a long time it is highly probable that 
malignant tuberculosis is developing. When 
sensitiveness develops to tuberculin and the 
allergy is high, a child often reacts with symp- 
toms of illness due to a previously latent non- 
specific infection. 

Wallgren believes that erythema fodosum 
stands in intimate connection with tuber- 
culosis. It arises just at the біте» ће organism 
has become sensitive to tuberculin. If erythema 
nodosum occurs, a child should be regarded,as 
infected with tuberculosis, at least until a 
negative reaction to tuberculin has pfoved the 
contrary. 

He states that primary tuberculosis may ар. 
pear in three ways: (т) with a positive reac- 
tion to tuberculin on.y; 
reaction and fever; (2) with a positive reac- 
tion, fever and erythema nodosum. In the last 
two groups a marked rerifocal allergic reaction 
arises around the tuberculous foci. 


/ ° 
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As a rule, physical examination yields only 
negative results in primary tuberculosis and 
one is amazed, Wallgren states, to find such 
definite roentgen changes in these cases and 
illustrates this fact by the roentgenograms 
which are reproduced. There is nothing pathog- 
nomonic in the roentgenogram of fresh primary 
tuberculosis. Thus a reliable diagnosis is not 
possible by means of the rdentgenogram alone. 
But if the symptoms point to the disease, the 
physician can, with its help, discover whether 
the process is localized intrathoracically and in 
such cases, the extent of the lesion. Symptoms 
found are a typical expiratory stridor and a 
peculiar cough called by Wallgren bitonal. This 
consists of two notes, a lower one corresponding 
to the usual sound of coughing and a higher one 
that arises as the air, during the act of coughing 
passes through a narrowed passage such as 
might be caused by compression of a bronchus 
due to enlarged glands. 

Primary pulmonary tuberculosis as a rule is 
benign. It is scarcely possible to predict 
whether it will follow its usual slow regression 
or whether it will become rapidly caseous and 
cavernous and with that pass over into the 
progressive primary tuberculosis. This second 
form may not necessarily lead to death. Prog- 
ress may cease at any moment and the tuber- 
culous tissue may heal. Healing takes place 
with sclerosis and calcification and with con- 
traction of the involved part of the lung. Cal- 
cification as the final healing process is con- 
siderably commoner in children, especially in 
infahts, than in adults. There are some infiltra- 
tions of tuberculous etiology which are of great 
extension and which recede entirely without 
caséation or contraction. The infiltration as 
roentgenologically seen consists then of non- 
caseous perifocal infiltration. However the 
probabilieies of a malignant course are greater 
with a large infiltration than with a small one. 
High and progracted fever and the results of 
the sedimentation test point to caseous changes 
involving a considerable area. 

fn the main, the treatment of primary tuber- 


e culôsis of «he lung is the same for children as for 


adults: fresh air, rest, suitable diet and the 
avoidance of all injurious influences. It is true 
that this process often heals with no special 
treatment without the disease having been 
recognized in its initial stage, but it does not 
follow that a patient with fresh primary pul- 
monary involvement should not be treated. 
Rest is essential. How long a child should, be 
e 


i ` 
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kept in bed is debatable. Fever is one incicato* 
for the extent of the bed treatment but £ more 
refined index is the sedimentation test. Fest in 
bed should be maintained until this test s nor- 
mal. In a case of more severe form, the sedi- 
mentation value remains high for months zfte- 
fever has disappeared. Even under the most 
favorable conditions at home a neurooatkic 
child should have hospital treatment. A chenge 
of environment has an exceedingly favorable 
effect. The general treatment also includes sun- 
light or artificial light. Wallgren does not begir 
this until a few months have elapsed after the 
onset of the disease and then continues it 
periodically during the winter months. 

He does not use pneumothorax in these 
cases. No special medfcation as a rule is re- 
quired; theoretically caleium therapy may be 
justifiable. Cod-liver oil in the usual doses 
seems to improve the general condition of in- 
infants during the winter; older children orob- 
ably do not need it. The diet should be normal 
with a sufficient number of vitamins. 

If in the roentgenographic examinatior cf a 
child with a positive reaction to tubercu ir, a 
calcified primary complex is found, the primary 
tuberculosis is generally regarded as unimpor- 
tant so far as the health of the child is cor- 
cerned. The tuberculosis is looked upcn as 
clinically healed. However, it must not be lost 
sight of that this healing is healing in the clini- 
cal sense. Owing to the great resistance of -he 
tubercle bacilli, they can remain alive and vi-u- 
lent in the calcified foci for many years. Not 
until death of these bacilli occurs can deanite 
healing of primary pulmonary tuberculosis be 
claimed. 

Wallgren’s own clinical observations o^ the 
calcified primary complex support the notion 
that it may undergo considerable regressive 
changes, although he has not had an opportu- 
nity of observing a patient long enough to nete 
complete disappearance. He has noted fre- 
quently roentgenographic regression. Малу 
foci heal without roentgenographic calc fied 
foci. Before the possibility of calcification is 
precluded several years must have elapsec, as 
it may take a long time in certain cases before 
calcification begins. This applies especially го 
infants. 

The specific complications that arise sudse- 
quent to, and in direct connection with healed 
or healing primary pulmonary tuberculosis 
are reactivation with anatomic changes as 
occur in the onset of the process, and secendly, 
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in some cases, tertiary pulmonary tuberculosis. 
'The nonspecific diseases that follow are bron- 
chiectasis more closely related to the primary 
lung changes, and less closely related, menin- 
gitis, pleurisy, miliary tuberculosis and last, 
tertiary pulmonary tuberculosis.—R. 5. Bro- 
mer. . 


Monzcas, Roy. Certain aspects of pulmonary 
tuberculosis in children. 4m. Rev. Tuberc., 
1934, 29, 577-586. 

From 1910 to 1932, 631 cases of pulmonary 
tuberculosis of the adult type in children and 
adolescents (under eighteen years of age) have 
been under observation. In the first group of 
200 cases between 1910 and 1920, only 7 are 
known to be living. All*had a positive sputum 
and 144 were classed as advanced on admission. 
'The mortality has been very high in these cases 
in the remainder of the group, but results have 
been definitely better, especially in the mini- 
mal cases, since bed rest for at least one year 
for all cases was instituted in 1927. Artificial 
pneumothorax offers hopes of still further im- 
proving the results. 

In the adult type of tuberculosis in children 
and adolescents, the logical procedure is to find 
the disease while it is early and curable. Clinics 
should be more widely conducted in the schools. 
—L. H. Osmond. 


SmirH, CHARLES HeNpEE. The tuberculosis of 
childhood. лл. Int. Med., March, 1935, 8, 
1090-1120. 


'The author scorns, when loosely applied, 
such terms as "masked juvenile tuberculosis," 
“occult tuberculosis," "active," "latent" or 
“hilus tuberculosis" and in many instances, the 
application of the terms "epituberculosis" or 
“miliary tuberculosis." He takes this stand be- 
cause too oftentimes there is implied the idea 
that tuberculesis is an isolated disease involving 
only one organ. He believes that a more sys- 
temic involvement should be considered and 
that the sequence of pathology, from the site 
of primary invasion through the series of ex- 
tensions, should be applied to each case. The 
primary focus can usually be found in the lung 
or the intestine but it may possibly be in the 
tonsil or any other “physiological surface of the 
body." Depending upon the number of organ- 
isms permitted to invade, from there, as con- 
ditioned by the resistance on the part of the 
patient, there may develop an inflammatory 
walling-off, or there may result an extension of 
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the infection either di-ectly to the regional 
tissues or indirectly after filtration into or 
through the regional lymphatics. With inva- 
sion of the blood vesse.s extensive dissemina- 
tion takes place. By this means the return 
circulation may scatter the organisms to many 
areas of the lung but there the capillary filters 
are so inadequate that ultimate generalized 
miliary distributiorf usually takes place. Show- 
ers of blood stream dissemination may occur 
but if the number of organisms circulated each 
time be not too great tae result will simply be 
localizations in such organs as the liver, the 
spleen, the bones or the kidneys. The patient 
might resist many or al. of these deposits; such 
cases are not usually recognized as "miliary 
tuberculosis." Even thcugh present in the lüng, 
the primary focus may not be visualized roent- 
genographically until its activity is decreased 
by reaction fibrosis anc calcification. The com- 
bination of the actual primary focus plus the 
drainage lymphatics js called the "primary 
complex"—the patholegical evidence of which 
is so oftentimes spoken of as the "childhood 
type of tuberculosis." Regardless of fibrosis and 
calcification about these lesions, it is likely that 
complete healing is not effected. This fact is 
borne out by the observation that positive 
skin reactions, in these cases, can be expected 
throughout the life of the individual, whereas 
after Calmette inoculations of attenuated 
bacilli, “immunization ' effects have been found 
to last only a few years. Massive involvement 
of regional lymphatics may produce bronchial 
obstructions with resultant atelectasis *and 
fibrosis. Parenchymal spread about the pri- 
mary lesion may result in "perifocal tuber- 
culosis" which may p-ogress to caseation “and 
cavitation. Breakdown and spread by way of 
a bronchus results in ‘multiple focal lesions; — 
which should not be confused withe “miliary 
tuberculosis." These lesions might be called 
“bronchogenic miliary” or “lobular tubercu- 
losis”; they are much larger than true miliary 
lesions. With more massive invasion along the 
bronchial tree, there results a true “lobar tuber- 
culosis." Some processes may appear to bee 
lobar but really be an "epituberculosis." The 
latter cases clear up. They probably represeft 
compression atelectasis or a “drowned lungs’, . 
on the basis of mere exudation. Involvement of ° 
the larynx is relatively rare in children but 
tuberculous enteritis and seeondary mesenteric 
adenitis are not unconmon developments due 
to goughing up and swallowing the bacilli. 
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The incidence of tuberculosis is highest 
among the poorer children in congested com- 
munities. Compiling the statistics as to skin 
tests, from several urban districts, it would 
appear that "about 10 per cent of living chil- 
dren give positive reactions in the first two 
years, I 5 per cent in the third and fourth years, 
20 per cent at five to seven, 30 per cent at seven 
to nine, and only about 44 per cent at ten to 
twelve." The total death rate does not reach 
то per cent for any age—therefore even during 
the first two years some of the cases of tuber- 
culosis get well. However, the death rate is 
"high in the first two years, as high as any 
year until early adult life. It falls off rapidly 
up tp five and the lowest rate is from five to 15, 
after which there is a steady rise." Many cases 
of transient unexplained fever with failure to 
gain weight or of so-called “marasmus” or 
"bronchopneumonia" should be skin tested for 
tuberculosis. Roentgenography may reveal 
large lesions in cases where no signs whatsoever 
can be elicited either before or after seeing the 
film, though in other cases of definite tuber- 
culosis, both the physical and roentgenographic 
studies may be negative. Leukocytosis is to be 
expected in all acute or exudative forms. 

In older children, skin testing and search for 
tuberculous foci should be prompted by such 
symptoms or signs as irregular fever—reaching 
100 or more; failure to gain weight; langor; 
easy fatigability; anorexia; irritability; dis- 
tressed facies; corneal phlyctenules; papulo- 
necrotic dermatoses; spontaneous hydro- or 
pydfopneumothorax; positive D’ 'Espine, etc. 

The usual dietary and supportive treatments 
are recommended. To compel recreational rest 


a good bed table which can fit across the lap of 


the patient is essential. Pneumothorax is not 
oftentimes applicable in the case of children.— 
A. A de &orimier. 


Fares, Louis H., 
healing of fuberculous cavities. 4m. 
Tuberc, 1934, 30, 225—237. 


and Beaupet, E. A. The 
Rev. 


Á second series consisting of go cases with 
epulmonary tuberculous cavitation treated with 
strict bed-rest (one year) is analyzed. The re- 
siflts of this analysis are very similar to those 
. gf the previous group which included 147 cases. 
*  Cavsties are classified as exudative, produc- 
tive and fibrotic, as different types a cavities 
correspond quite ueiformly to the pathological 
changes present. 
It was demonstrated that the young or exu- 
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Cative cavities responded most favorab y to 
strict bed-rest (66 per cent healed); the moder- 
ately old or prcductive cavities less favorably 
(43 per cent healed); and the old or fibrotic 
cavities unfavorably (only 17 per cent healed). 
The logical conclusions to Ье drawn are: (a) 
that young cavities should be treated quite 
differently from the older types; (7) that a- the 
beginning all exudative cavities shoulc be 
treated at once by strict bed-rest; that a large 
percentage of productive cavities should also 
be treated by strict bed-rest (continuance of 
rest depending on the results obtained), and 
the selection of the cavities for rest depen ling 
greatly upon the location of the cavity. its 
proximity to the pleura, the character of cavitv 
walls, and the progresfion or retrogressioa of 
the lesion; but that practically all fibrotic 
cavities be recommended for surgical procedure 
at once. 

In the treatment of tuberculous cavities by 
bed-rest, it is very necessary that patients be 
urder frequent competent roentgenographic 
control, so that increase in size of the cavity 
or the development of new area of infiltration 
may be detected early, a warning to modify 
treatment, always having in mind surgcal 
compression, to be resorted to when deemed 
expedient.—L. H. Osmond. 


OVERHOLT, RicHarp Н. The roentgen-ray ap- 
pearance of the lung fields in atelectztic 
bronchiectasis. т. Rev. Tuberc., 1935, 37, 
121—133. 

Three cases of bronchiectasis of the left 
lower lobe are discussed in detail and emphesis 
is placed on the importance of the difference in 
the lung fields in the uninvolved portions of 
the lung and also the value of ascertaining the 
position of the posterior leaf of the diaphragm, 
as shown in the lateral roentgenogram. 

In 2 of the cases, the relatively. greater den- 
sity of the right lung field as compared to the 
left at first lateralized the trouble ir? the right 
chest. Subsequent study in both cases demcn- 
strated that the difference in lung density had 
been produced by a compensatory distention 
of the left upper lobe which was a response to 
the shrinkage of the left lower lobe. In bo-h 
cases the shadow cast by the infected and 
shrunken lower lobe was obscured by the 
heart shadow. In both cases the shadow of the 
dome of the diaphragm on the involved side. 
as seen in the posteroanterior view, was in a 
normal position. Lateral  roentgenograms 
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showed a marked elevation of the posterior leaf 


in each case. The third case, which was much 
more advanced, showed the secondary effects 
evidence of compensatory emphysema in the 
left upper lobe and elevation of the left dome 
of the diaphragm—very clearly. 

'The secondary effects described above are 
quite important but one should remember that 
a greater radiability as seen throughout the 
left chest is often due to greater muscular 
development on the right. This appears to be 
playing a part in the first case presented as 
tissues not overlying the lung field are also more 
dense on the right than on the left. Therefore 
one must look for elevation of the posterior 
leaf of the diaphragm together with other evi- 
dence to make such 4 diagnosis roentgeno- 
graphically.—Z. H. Osmond. 





EroEssER, Leo. Bronchial stenosis in pulmo- 
nary oo Am. Tuberc., 1934, 
30, 3-180. 


Sienos of the air passages from the trachea 
to the bronchioles is not infrequently due to 
various tuberculous processes. 

Morbid Anatomy. Tuberculosis may be re- 
sponsible both directly and indirectly for sten- 
osis of the bronchi. If we list stenoses according 
to the classification of v. Schrotter, the types 
of bronchial stenosis are as follows: 


1, Intramural stenosis; ulcerating lymph node 

extruded into bronchial lumen. 

Mural stenosis. 

a. Caseous ulcerative bronchitis. 

b. Submucous hyperplasia. 

c. Sclerotic shrinkage and distortion of bron- 
chial wall. 

Extramural stenosis. 

a. Extramural compression by enlarged peri- 
bronchial lymph nodes. 

b. Peribronchial sclerosis with extramural dis- 
tortiog and compression. 

4. Diffuse stenosis of smaller air-passages (oblit- 
eratiwe bronchiolitis). 


t2 
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Pathology of Function. 
the trachea soon leads to death, but the tra- 
cheal caliber can be astonishingly reduced 
without killing the patient. 

If the lumen of a lobar bronchus is totally 
obstructed, air is absorbed from the occluded 
lobe, the lobe collapses and finally carnifies 
and shrinks unless it contains purulent secre- 
tions, which when they are bottled up distal to 
an obstruction produce abscesses. 

In mtralobar stenosis (obstruction more dis- 


Total obstruction of 
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tally than in lobar or main bronchus obstruc- 
tion) atelectasis fails to follow, for, as Van 
Allen has shown, there are anastomoses be- 
tween the distal air passages, so that air can 
pass into a blocked territory from an unblocked 
one (interalveolar communication). 

In partial obstruction the distal lung is em- 
physematous and its vo ume increased. 

Stenoses which *intermittently open and 
close are most puzzling. Nontuberculous are 
perhaps more frequent than tuberculous ones. 
Physical signs and roentgenograms a few days 
apart will show sudden and remarkable change. 

Differential Diagnosis The diagnosis between 
fluid and stenosis is not difficult when the 
physiological changes are intelligently gon- 
sidered. 

Much more difficult to differentiate from 
stenosis is the persistent diffuse fibrosis and 
atelectasis that one sees in lungs that have long 
been compressed by pneumothorax. Both give 
rise to clinical and roentgenographic appear- 
ances precisely similar. The reason for this 
similarity seems to be in the fact that both lead 
to the same result. Opaque oil will demonstrate 
a stenosis or its absence and so will the bron- 
choscope. 

'The signs of lobar stenosis are characteristic. 
The roentgen examination demonstrates the 
localized retraction, the narrow intercostal 
spaces, mediastinal and tracheal deviation, at 
times rise and impaired mobility of the dia- 
phragm. The fact that there may be no ate- 
lectasis in an intralobar stenosis should be kept 
in mind as pointed our above. 

Differentiation from a caseous lobar pneu- 
monia should be easy in an aseptic stenosis; 
with the one patients are very sick, with’ the 
other not. However, with the stenotic retention 
of tuberculous pus diterentiation is very gif- 
ficult, the caseous consolidated lobe should 
retain its original size. The white count may 
help. 

Diffuse Obliterative Bondit. One not 
infrequently encounters diffuse tuberculous 
emphysema. This has been described as tuber- 
culous asthma and adduced to tuberculous 
allergy and to other causes equally myster ious. 
The emphysema has been seen in tuberculo8is 


implanted upon or accompanying an old chala . 


icosis. The emphysema 15 * ascribed to atdiffuse * 
stenosing bronchioli-is, comparable to the 
fibrous bronchiolitis first described by Frankel 
in patients subject tc the fumes of destructive 
gages.—L. H. Osmona. 
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BrEJuiN, f. S. Lobulus accessorius inferior im 
Róntgenbild. (The roentgenographic appear- 
ance of lobulus accessorius inferior.) Fortschr. 
a. d. Geb. d. Rontgenstrahlen, Jan., 1935, 57, 
47. 

The triangular shadow with a relatively 
sharp lateral border is often related to inflam- 
mation of the accessory lobe near the internal 
sinus. The affection is hard to diagnose and 
diagnosis is possible only by correlation of 
clinical and roentgenologic data. Roentgen 
examination is the method of choice for demon- 
strating the lesion. The signs described by 
Graberger, Fleischner and others (position of 
the shadow, etc.) are not characteristic of this 
conflition. The normal accessory lobe is often 
more easily recognizable than the pathologic. 
In the author's experience the lesion is more 
common on the left side.—£. T. Leddy. 


EcsERT, Dan S. Pulmonary asbestosis. 41. 
Rev. Tuberc., 1935, 37, 25-34. 


The clinical and anatomical findings of a 
case of pulmonary asbestosis are presented, 
making a total of 28 cases with fatal termina- 
tions in the literature. In the apparently un- 
complicated cases with fatal termination, it 
was determined that all were workers in asbes- 
tos factories; 9 of the 14 with age reported were 
between thirty-one and thirty-six years of age; 
the time of exposure to the dust before the 
onset of symptoms, when reported, averaged 
nine years, and the total time of exposure, when 
reperted, averaged sixteen years. Active pul- 
monary tuberculosis was found to have been 
present in 6 instances of the 28 cases reported. 
In $ instances death was primarily due to tu- 
berculosis. 

The morphological differentiation of asbes- 
to8i$ from other forms of pneumoconiosis rests 
upon the evidence of characteristic asbestosis 
bodies, and on the type and distribution of the 
pulmonary fibrosis; namely, it is diffuse, with 
a tendepcy to be more marked around the 
brénchioles. This is in distinct contrast to the 


e wel circumscribed, dense, hyalinized nodules 


of connective tissue seen in silicosis, in which 
condition the nodules form around and in the 
intrapulmonary lymphoid tissue, especially 


«^in the,subpleural гоже and in the tracheobron- 


chial lymph nodes.—L. H. Osmond. 


Reisner, Davis. The relations between extra- 


pulmonary and pulmonary tuberculosis. 
e mn. Rev. Tuberc., 1934, 30, 375-415. e 
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The relations between extrapulmona-y and 
pulmonary tuberculosis were studied or tke 
basis of a series of 240 cases with clinically man- 
ifest extrapulmonary lesions which inclided 
the most frequent forms of extrapulmonary 
involvement. In nearly one-half, the lungs were 
either entirely free from changes or at the nost 
presented evidence of an obsolete primary focus. 
Slightly more than one-half of the material 
showed evidence of postprimary pulmonary 
involvement. The differential analysis of the 
pulmonary changes from а  morpholoziczl 
standpoint, based on careful roentger-ray 
studies, revealed that approximately -wc- 
thirds (66.2 per cent) of the cases with pos tive 
findings exhibited as Де most prominent fea- 
tures discrete nodular productive dissen ina- 
tions with a bilateral symmetrical distriturion. 
As to the quantitative extent of these “o-ms, 
various degrees of involvement were sound; 
abortive types with sparsely scatterec foci 
numerous transitional forms of chronic dis- 
seminations of the miliary and acinorodese 
type with a more or less diffuse spreac, and 
typical acute miliary disseminations. Im one- 
third (33.8 per cent) of the cases with positive 
pulmonary findings, or in 17.5 per cent of the 
total material, no definitely character stic 
morphological features could be found; this 
group presented the common forms of chronic 
pulmonary phthisis. 

The extrapulmonary lesions represent n thc 
majority of instances chronic generalized p-op- 
agation of the infection, which leads tc nul- 
tiple organic manifestations, either wich or 
without pulmonary involvement. The char- 
acter of the chronic isolated organic рее isis 
(Ranke) was apparent in only about one-third 
of the total series. The predominance cf the 
generalized forms was even more conspicuous 
in the cases in which the ultimate fate of the 
disease, that is, the condition af the time of 
death, could be studied. The pulmonary 
changes in extrapulmonary tuberculosis repre- 
sent in the majority of casesa part of the caron- 
ic progressive endogenous generalization. The 
frequency of pulmonary involvement in these 
lesions 1s enhanced by the peculiarities cf the 
pulmonary circulation and the róle of che lung 
as a filter for circulating bacilli. From the s-aad- 
point of the mere frequency of the pulmonary 
changes, no definite antagonism could be moced 
as between extrapulmonary and pulmcnary 
involvement. There is, however, a distiact 
antagonistic relation to the reinfection® -y5es 
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of pulmonary tuberculosis, especially to the 
active and progressive forms. The pulmonary 
tuberculosis at large presents a definitely more 
pronounced antagonistic relation to extrapul- 
monary involvement than vice versa; manifest 
extrapulmonary lesions are conspicuously rare 
in the common formsof pulmonary tuberculosis. 
The type of the chronic isolated phthisis is the 
general rule in pulmonary lesions, in contra- 
distinction to the extrapulmonary forms. Acute 
miliary tuberculosis and meningitis present a 
comparatively frequent cause of death in 
chronic pulmonary lesions. This is consistent 
with the predominantly generalized character 
of extrapulmonary tuberculosis. Extensive and 
progressive pulmonary tuberculosis cannot be 
considered as a frequent cause of death in ex- 
trapulmonary lesions, if compared with the 
total proportion of coexisting pulmonary 
changes in these cases. This constitutes further 
evidence of the frequent benign and non-pro- 
gressive character of the pulmonary involve- 
ment in extrapulmonary tuberculosis. 

The frequency of pulmonary involvement 18 
considerably lower in skeletal than in geni- 
tourinary lesions. The character of the chronic 
isolated extrapulmonary lesions is distinctly 
more manifest in the former than in the latter; 
it is most pronounced in the cases with tuber- 
culous caries of the vertebrae. Various degrees 
of chronic hematogenous disseminations may 
occur in the lungs without clinically manifest 
extrapulmonary involvement.—L. H. Osmond. 


Mixxer, James A. Haematogenous pulmonary 
tuberculosis. 4m. Rev. Tuberc., 1934, 29, 
489-520. 

The evolution of the past and present con- 
cept of tuberculosis as a systemic infection is 
undertaken, pointing out the analogy of tuber- 
culosis to the behavior of other bacterial dis- 
eases. In every bacterial infection one observes 
that geneyalization and localization coexist 
rather infrequently. Therefore, we must expect 
clinical forms of tuberculosis representing every 
form between overwhelmingly generalized and 
strictly localized disease. The bacteriological 
evidence of the systemic nature of tuberculous 
infection is not as constant as one should ex- 
pect. However, considerable evidence is cited 
that bacillemia and hematogenous dissemina- 
tion of tubercle bacilli certainly occur and prob- 
ably occur in all forms of active tuberculosis. 

Pathologically the pulmonary lesions of 
acute miliary tuberculosis are easily recognized 
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by their even distribution, uniformity of size 
and histological features, being usually an exu- 
dative necrotizing process. In contrast, the 
lesions of chronic protracted hematogenous 
disseminated tuberculosis are characterized by 
uneven distribution, variations in size of lesions 
and variation in histological features from gen- 
uine miliary tubercles to nodular lesions of 
various size and cénglomerate tubercles and 
caseous-nodose processes associated with 
marked fibrotic changes. These lung lesions are 
only one part of the general dissemination 
which is also characterized by caseous involve- 
ment of lymph nodes, exudates into serous 
cavities and lesions in other organs. Character- 
istic lesions of chronic hematogenous pulo- 
nary tuberculosis are also represented by the 
exquisitely productive tubercles giving rise to 
fibrosis, the most frequent sites being in the 
upper lobe parenchyma and in peripheral 
subpleural and pleural areas. Another charac- 
teristic feature is the punched out cavity with 
its sharp, thin border embedded in normal or 
little-changed lung tissue and with the ability 
to enlarge or shrink with a rapidity little short 
of amazing and to disappear frequently leaving 
but a minimal trace. The amount of cough and 
expectoration is slight. The number of tubercle 
bacilli in the sputum are scanty. Frequently its 
most conspicuous feature is persistence for a 
long time without giving rise to bronchogenic 
spread and extension. 

The practical importance of the conception 
of hematogenous pulmonary tuberculosis rests 
upon the possibility of recognizing its forms in 
practice. Acute miliary tuberculosis of the lung 
needs no description. The lesions of chronic 
protacted hematogenous dissemination occüpy 
a position midway between acute miliary and 
the more localized forms. The more localized 
forms recognized as hematogenous dfssemina- 
tions have been termed by Bard as tuberculosis 
miliaris discreta, tuberculosis fibsosa densa and 
tuberculosis fibrosa diffusa, and can be picked 
out easily after a little study. Pleurisies wjth 
effusion are often probably of hematogengus 


origin. The punched out cavities are easily * 


recognizable. 
One of the outstanding characteristics ôf 


many of the clinical forms of hematogenouss - 


pulmonary tuberculosis is persistence ®f the 
lesions in some parts of the lungs without 
change over a period of many years. Even 
when symptoms such as hemoptysis, loss of 
nutgition, etc., are present, frequently the 


~ 
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lesions as demonstrated by the roentgenogram 
show there is a definite tendency to recurrence 
of lesions, which may be new hematogenous 
disseminations. 

The author urges that one try to recognize 
lesions which are the result of hematogenous 
spread. In view of their relatively benign nature 
he thinks that we are wasting many months 
and years of active life ànd sanatorium and 
hospital beds needed for other cases.—L. H. 
Osmond. 


MILLER, James ALEXANDER. Pulmonary tuber- 
culosis as a part of a systemic infection (hem- 
atogenous pulmonary tuberculosis). .4zz. 
Int. Med., Sept., 1934, 8, 243-257 


The conception that tuberculosis is a local 
disease of the lung, produced by the inhalation 
of tubercle bacilli, is too widely held by general 
practitioners of medicine. Hematogenous 
spread from either primary or secondary foci 
may be manifested in several forms; it is not 
restricted to that form which results when 
there is a massive dissemination of organisms 
to all parts of the body—with constitutional 
changes as seen in "general miliary tubercu- 
losis." Blood stream invasion within a few 
hours after the first infection was demonstrated 
by Marmorek; Wilson's studies have suggested 
that ' ‘bacillemia occurs in about § per cent of 
all patients, and as a transitory phenomenon 
perhaps much more frequently." Considering 
the lungs in particular, reinfections might either 
be „©ховепоиз or endogenous—this latter ave- 
nue having early been considered by Aschoff, 
and, in recent years, gaining more and more 
consideration in a large percentage of cases. 

The primary infection usually takes place 
in the lungs or intestine. Usually, the original 
Igsion is slight and almost symptomless. There 
is early «nvolvement of the regional lymphatics 
but with average tissue response the process is 
then halted..In the lungs this combination of 
the primary lesion plus the regional lymphad- 
enopathy is called the “primary complex.” 
This process quickly sets up a generalized re- 


* action to the tuberculo-protein whereby resis- 


econtrolled in this manner; 


tance Is developed against secondary infections. 
However, the primary infection may not be 
instead there may 
resulé a widespread extension, particularly in 
very young children, or ёеремей smaller dis- 
seminations of the organisms may cause mul- 
tiple pulmonary lesions, perhaps with pleural 
involvement, or spread to the kidneys, skele- 
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ton, lymphatics or other organs of the bocv. 
Even minimal disseminations may produce 
marked consti-utional reactions. In the lurgs 
the secondary lesions, so developed, can be 
expected to be bilaterally distributed, particu- 
larly in the cortical areas of the upper lobes. If 
disseminations ocgir in crops, lesions of vary- 
ing size will be found. From these secondary 
foci, organism: might break through the lung 
parenchyma i into the bronchi, thereby produc- 
ing pulmonary symptoms such as cough, ex- 
pectoration, hemoptysis, etc. The condition 
might then ое called ‘bronchopulmonary 
phthisis." 

Some cases of bronchopulmonary phthisis 
are doubtless due to exogenous reinfection. 
Considering these, the author believes that 
“the upper lobe localization is characteristic, 
but they are apt, at first at least, to b» uni- 
lateral and they are not apt to be asso-iated 
with extrapulmonary lesions in organs ror 
accessible to the outside." This form of -uber- 
culosis shows less tendency to spread br way 
of the blood stream. However, bronchogenic 
spread 1s not an uncommon sequel. The зесге- 
tions may carry the infection to other parts of 
the lungs or to the larynx or intestine. 

Though recognition of the hematogencus 
origin 1s easy in acute generalized milizry or 
disseminated protracted progressive tubercu- 
losis, decision as to exogenous development 
versus hematozenous spread is far more dif- 
ficult or even .mpossible in cases of brcnchc- 
pulmonary phthisis. Such evidence as recurrent 
deficiencies of nutrition, irregular fevers, di- 
gestive disturbances, undue malaise, fati- 
zability, etc., point to the hematogenous back- 
ground. The usual pulmonary symptoms are to 
be expected only after such lesions have opened 
into the air passages. If regional to the pleura, 
these lesions may produce an effusion—even in 
the absence of other pulmonary.signs. Periodic 
roentgenographic studies may visualize dis- 
seminated lesicns, showing either *ocalized or 
radiating fibrosis, possibly calcification or even 
caseation and cavitation. 

The author uses the recognized classiüca- 
tions but groups his cases into (а) the lympho- 
hematogenous type with closed interstitial 
lesions or (4) the bronchopulmonary phthisis 
type, with extension through the air passages. 

The usual taerapeutic measures are men- 
tioned: rest, ample nourishment, vitamins, 
heliotherapy, e-c. In addition, the authcr be- 
leves that “елеп the rather generally dis-* 
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credited tuberculin treatment still does appear 
in certain types of cases to have beneficial re- 
sults." He cautions against the early use of 
collapse therapy in the hematogenous pul- 
monary cases, that is, “before they have gone 
over into the stage of bronchopulmonary 
phthisis."—.4. 4. de Lorimyr. 


Jonsson, Gunnar. Some roentgenological 
observations regarding pulmonary silicosis 
in porcelain workers. Æcta radiol., 1935, 16, 
4317435. 

The main features of the roentgen picture in 
silicosis have been described but there are 
some details that have not been considered 
sufficiently. The author made roentgen exami- 
nations of 236 porcelain @vorkers in a study of 
the question. He found that hilus changes have 
little if any value in the diagnosis of silicosis. 
They occur in many other pathological condi- 
tions and are absent in many cases of silicosis. 

In Stage 1 of the disease there are small 
shadows the size of a pinhead or less; in Stage i! 
larger shadows up to the size of a lentil or very 
small pea; in Stage 111 large massive shadows 
with contraction. It has been reported in the 
literature that the hilus shadows disappear in 
the third stage of the disease. The author holds 
that the shadows do not disappear but that 
they are distorted and displaced by contraction 
of the lung parenchyma to such an extent that 
they become hard to identify. The centers of 
contraction are in the posterior inferior por- 
tion of the upper lobe and the posterior superior 
portion of the lower lobe a couple of centimeters 
behind the hilus, corresponding to the area of 
distribution of two bronchi, the dorsolateral 
branch of the bronchus to the upper lobe and 
the first dorsal branch of the bronchus to the 
lower lobe. 

The accumulation of dust in certain parts of 
the lung may be explained in two ways. It may 
be that more dust is inspired into these areas 
owing to ®arying pressure conditions in dif- 
ferent parts of the lung or the dust may at first 
be uniformly distributed and afterwards re- 
moved from certain parts by coughing, etc. 

As a result of the contraction in the last stage 
of silicosis, the trachea is drawn backward, 
sometimes to such an extent that it comes to 
lie almost immediately in front of the vertebral 
column. The main bronchi and vessels are 
drawn markedly to the side and, if the con- 
traction in the upper lobe predominates, they 
* are bent upwards.—.Zudrey G. Morgan. 
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RicurER, H. Atemtechnik und Zwerchfell- 
bewengung im róntgenographischen Bewe- 
gungsbild. (Respiratory and diaphragmatic 
movements as studied by the roentgen kymo- 
gram.) Fortschr. a. d. Geb. d. Rüntgenstrahlen, 
April, 1935, 57, 357- 


The author here reports some observations 
made by the kymogram during various kinds 
of natural and artificially altered breathing and 
correlates the costal-diaphragmatic movements 
with changes in the kymograohic and spiromet- 
ric readings.—£. T. Leddy. 


SraANBURY, УУ. Sruarr. Anatomical changes in 
the diaphragm following phrenicectomy. 
Am. Rev. Tuberc., 1934, 29, 528—545. 4 


The anatomical changes in the diaphragm 
following phrenicectomy as observed in 11 
necropsies are reported. Only one case on 
human post-mortem material has been previ- 
ously published, that in 1925 by Meisezahl. 
The duration of the paralysis noted in the series 
ranges from three weeks to six years. It was 
found that atrophy of the diaphragm is quite 
evident as early as the third week after section 
of the phrenic nerve and is complete by the 
fourth month. Histologically the atrophy of 
the paralyzed half of the diaphragm is seen to 
be complete and uniform. In one case only with 
four years’ duration of paralysis a few normal 
muscle bundles were seen in one area. The 
author believes this probably represents an 
accessory nerve supply, rather than actual re- 
generation. . 

In view of the marked distortion of the 
abdominal viscera in 10 of the 11 cases, 3 of 
which had a fatal gastroduodenal obstructien, 
the possibility of such complications should be 
considered seriously when advising phrenicec- 
tomy for the treatment of pulmonary digease.*—- 
L. Н. Osmond. 


Scuwarr, Н. The behavior of tle diaphragm 
after phrenicoexairesis. ./7. Ў. M. Sc., 1934, 
2 2 ° 
187, 338—347. ы 
Changes resultant from phrenicoexaire$is 
were studied in 138 cases. In all of these, pre- 
liminary roentgenoscopy and roentgenography 


was performed to record the position and) 


mobility of the diaphragnt. Subsequent com- 
parisons showed the following changes: (1) 
rise of the diaphragm into thg thoracic cavity, 
(2) paradoxical motion and (3) ultimate fixa- 
tion. In 8.7 per cent of the cases, however, 
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there were no changes in position. On the right 
side, the average rise was 4.3 cm.; on the left, 
4.7 cm. No appreciable increase in effect was 
noted when exairesis was performed versus 
phrenicotomy. In many of the cases the maxi- 
mum rise was noted within a period of six 
months, though in a few elevation continued 
after this time. In some cases there subse- 
quently followed a descefit to the extent of 2 
or 3 cm. The change in position of the dia- 
phragm seemed to be dependent upon: (1) the 
amount of suction force as produced by the 
negative intrathoracic pressure, (2) the upward 
push as effected by a positive intra-abdominal 
pressure. The author emphasizes that the first 


of these factors is influenced by the amount of 


parenchymal infiltration, fibrosis and pleural 
adhesions. Therefore, some of the most extreme 
cases showed the least benefit—because the 
amount of parenchymal and pleural involve- 
ment lessened the intrathoracic suction and at 
the same time because of the loss of tone of the 
abdominal muscles they had a subnormal intra- 
abdominal pressure. During the earlier periods, 
that 1s, from two to eighteen months after the 
operation, paradoxical movements of the dia- 
phragm were the rule. Ultimately, however, 
probably because of degeneration and atrophy 
of the diaphragmatic musculature plus pleural 
adhesions, fixation occurred.—.7. 4. de Lori- 
ттеу. 


“ктер, B. M. Bronchiogenic cancer combined 
with tuberculosis of the lungs. 4m. Y. Cancer, 
Feb., 7-266. 


In some patients, кү of pathological 
conditions must be considered. Formerly the 
idea was promulgated that one disease miti- 
gates against the development of another. 
Even today, pathologists hesitate to diagnose 
mültiple primary foci in cases of malignancy. 
Some conditions are especially not uncommonly 
seen together such as diabetes with tuberculosis 
or either of these conditions with malignancy. 

Syngpses of 13 case records are presented, in 
dll of which both tuberculosis and carcinoma 
Were found to involve the same lung. The 
tuberculous processes were in the healing 

efibrotic stage. Carcinomatous changes were 
conspicuously found where a fibrinous mesh- 
work could be seet to be paving the way for 
epithelialization over formerly active lesions; 
these changes were never found in sites of casea- 
tion. Tubercle bacilli were recovered from the 
sputum in only 3 of the 13 cases. The author 
e 
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stresses the fact that carcinoma should b» ccn- 
sidered particularly in patients past middle 
age where the objective findings are cut of 
proportion to such complaints as rapic loss of 
weight, weakness, pain in the chest and hem- 
optysis. In most of the cases, the definite dizg- 
nosis cannot be established until post-mortem 
studies; frequently roentgenography wall be 
convincing; in some, biopsies can be performed 
by way of bronchoscopy or by exc sion of 
supraclavicular nodes. One of the cases reported 
presented the symptoms and signs of tae so- 
called "superior sulcus tumor."—.4. 4. de 
Lorimiter. 


Нервіом, Cart A. Diaphragma-ic Lerria. 

Ann. Int. Med., Aug., 1934, 8, 156-176. 

This is a very complete discussion cn the 
subject. The cuthor details considerations as 
to embryology, classification, inciderce, fre- 
quency of location, etiology, symptoms, paysi- 
cal findings, diagnosis, roentgenographic mani- 
festations, complications, indications fcr 5pe-a- 
tion and treatment. His classification includes 
three types of diaphragmatic herniaticns: con- 
genital, acquired and traumatic. He queszions 
the inclusion ОЁ such conditions as “thorazic 
stomach” or tae "hiatus hernia of Aker und.” 
Depending upon the age of the patient and his 
position during examination this latter condi- 
tion has been noted in anywhere from Ё to 73 
per cent of patients. He quotes Harrimgton as 
having been able to insinuate at least one 
finger between the muscular ring ard -he 
esophagus in 35 per cent of abdominal exami- 
nations. Сейгш various reports of defirite 
herniations about 78 per cent of the non- 
traumatic anc 95 per cent of the traumetic 
cases were found on the left side. Those loca-ed 
in the "foramen of Bochdaleki" were vsazlly 
uncovered by peritoneum—signifying tke fail- 
ure of closure of the pleuropgritoneal mem- 
branes. Very few cases of failure in develop- 
ment of the diaphragm reached agiult life. In 
20 per cent of a series of 857 cases, the stomach 
alone was herriated; in 10.3 per cent, the co on 
alone; in 9.5 per cent, the omentum alone; 
rarely the liver or spleen alone; otherw-se -he 
herniations showed various combinations of 
abdominal viscera including even the pancreas 
and kidney. 

Of the congenital herniations abcu- one- 
third died before one month of age; about two- 
thirds of the t-aumatic variety occurred in -he 
second, third cr fourth decades, while tae otFer-e 
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wise acquired types were usually seen in the 
later years of life. Factors such as straining at 
stool, coughing, vomiting, labor, loss of fatty 
deposits between the serous membranes, etc., 
are believed to be etiological possibilities con- 
cerned with the latter types. For the traumatic 
variety, blunt or penetrating injuries such as 
falls, violent strains, gun shot or surgical 
wounds, etc., were the factors. 

Both thoracic and abdominal symptoma- 
tology might be noted. Of the former might 
be mentioned: dyspnea, cyanosis, palpitation, 
dysphagia, substernal or shoulder pains, cough- 
ing and hiccough. Such symptoms are usually 
aggravated by the lying position or by eating 
or drinking. Abdominal symptoms include 
burning or colicky paias simulating peptic 
ulcer or even gallbladder diseases, perhaps 
nausea, vomiting, hemoptysis, melena and even 
evidence of definite obstruction. By physical 
examination of the thorax there might be noted 
displacement of the heart, abnormal areas of 
dullness and thoracic borborygmi. Positive 
diagnosis and differentiation of this condition 
from eventration usually rests with roentgeno- 
scopic and roentgenographics tudies. For this 
the horizontal or Trendelenburg position should 
be used. 

Complications to be considered include in- 
testinal obstruction, acute respiratory failure, 
ulcerations, shock and hemorrhage. With pro- 
longed evidence of obstruction, gangrene and 
rupture must be borne in mind. Except in those 
cases of small reducible herniations, surgery 
should be performed. Where obstruction has 
developed and the patient has been exhausted 
by persistent vomiting the mortality risk is 
increased about two and a half times. Prelimi- 
nary operations include enterostomy, phrenic 
nerve crushing and perhaps thoracoplasty. The 
author's mortality risk has been about 14 per 
cent.—.4. A. de Lorimier. 


Leccert, ĘLIZABETH A., Myers, J. ARTHUR, 
and Levine, Ipa. Spontaneous pneumo- 
thorax. dm. Rev. Tuberc., 1934, 29, 348-361. 
The foundation of our knowledge of pneu- 

mothorax rests on the studies of Itard (1803) 
and Laennec (1819). Pneumothoraces may be 
divided into two groups: (1) those resulting 
from trauma whether accidental or intentional, 
and (2) those resulting spontaneously from 
some pathological process in the individual. 
Nearly all writers place tuberculosis at the 
ehead of the list of the pathological processes 
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causing spontaneous pneumothorax, Acute 
pulmonary conditions such as pneumonia, 
empyema, lung abscess, pulmonary gangrene, 
bronchiectasis, emphysema, pulmonary in- 
farct, and hydatid disease have been recognized 
as causes. 

A higher percentage of idiopathic spontane- 
ous pneumothoraces are seen in office and con- 
sultation practice than in hospital or sanato- 
rium practice. 

It is to be remembered that recurrent spon- 
taneous pneumothoraces occur. Robertson and 
Watson have reported ore case with 8 recur- 
rences in five years. Locke has reported one 
with 18 recurrences in seven years. In the first 
case there was no roentgea evidence of pathol- 
ogy after lungs were exparded.—L. H. Osmond. 


Lins, AGUINALDO. Diagnostico differencial dos 
aneurysmas da aorta. (Differential diagnosis 
of aneurysms of the aorta.) Rev. brasil. de 
tuberc., Jan.-Feb., 1934, 3, 303-311. 

The differential diagnosis of aneurysms of 
the aorta is based on: (a roentgen geometry; 
(4) topographical anatomy; (c) the statics of 
the thorax; (d) the shadows, and (e) the evolu- 
tion of the shadows. 

Under roentgen geometry the author dis- 
cusses the importance of angles of incidence in 
bringing out contrast between the tissues. 
Under topographical anatomy he discusses the 
direction taken by aneurysms of the different 
parts of the aorta—the ascending and descend- 
ing aorta and the arch; if there are dense and 
homogeneous shadows which cannot be de- 
tached from the aorta in any direction of 
incidence and the lungs are transparent along 
their line of contact with the mediastinum «at 
argues for aneurysm. 

Under the statics of the thorax he says that 
the distribution of intrathoracic forces depends 
on atmospheric pressure and the elasticity" of 
the lung tissue. In infiltration of the lung there 
is retraction on the side of the infiltration but, 
on the contrary, when an aneurysm invades 
one side of the thorax the elastic retraction df 
the lung decreases and there is deviation of the 
mediastinum toward the opposite side. 

The density of the shadow of aneurysm is, 
that of solid tissue in general and does not serve 
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for differential diagnosis; but sometimes there * 


are calcifications in the walls which are an aid 
in diagnosis. The pictures of hepatization show 
the transparent bronchia_ tree. Juxta-medias- 
tinal effusions have distinct outlines and 
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change іп form with change of the patient's 
position. Pericardial effusion cannot be dis- 
sociated from the heart outline while the shad- 
ow of aneurysm can. Lung cysts have an ex- 
tensive line of contact with lung tissue while 
aneurysms have a broad base of implantation 
on the mediastinum. Escudero says that the 
differential diagnosis of hydatid cysts depends 
on the visibility or invisfbility of rib shadows, 
but the author says this depends on the depth 
of solid tissue or liquid and on roentgen tech- 
nique. 

The evolution of the shadows is also signifi- 
cant in differential diagnosis. Manoel de Abreu 
worked out curves for the development of the 
shadows in different conditions. In pneumonia 
the curve is discontinuous and not uniform; 
progress is very rapid and retrogression also 
very rapid. In tuberculosis of the hyperacute 
form the curve is continuous, uniform and 
extremely rapid. In the acute and chronic pro- 
gressive and regressive forms the curves are 
discontinuous and not uniform. In cancer the 
curve is continuous and shows uniformly ac- 
celerated velocity and rapid progress. In 
aneurysm of the aorta the curve is contin- 
uous and uniform and the progress slow. The 
outline of the mass extends centrifugally 
from the mediastinum to the lateral walls of 
the thorax, its long axis following more or less 
the bisector of the angle formed by the direc- 
tion of the systolic impulse and the center of 
gravity.— Audrey G. Morgan. 


Ditton, J. G., and Gurewirscu, J. B. Herz- 
messungen in dorsoventralen und schragen 
Durchmessern und ihre klinische Bedeutung. 

+ (Measurements of the heart in the dorso- 
ventral and oblique projections and their 
clinical importance.) Fortschr. a. d. Geb. d. 

* cRónggenstrahlen, Feb., 1935, 57, 180. 

The authors discuss the various methods of 
cardiac measurement and as the result of their 
experience in go cases examined by the Fray 
technique they conclude that this is the best 
method for determining the size of the ven- 
tricles.—E. T. Leddy. 


We rz, G. A. Die pulsatorischen Bewegungen 
der Brustaorta. (The pulsatory movements 
of the thoracic aorta.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen, Feb., 1935, 57, 152. 

By means of,surface kymography and den- 
sography it is possible to demonstrate marked 


differences in the movement in the right and 
е 
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left side of the aorta. Weltz here illustrates and 
analyzes these differences and points out their 


significance and importance in the diagnosis of 
aortic disease.— E. Т. Leddy. 


KAHLSTORF, ADOLF, and Онхеѕокс=, E. Die 
diagnostische Bedeutung der pulsatoriseħen 
Aortenbewegurfgen im Flächenkymogramm. 
(The diagnostic importance of the pulsatery 
movements of the aorta as determined by 
the surface kymogram.) Fortschr. a. d. Geb. 
d. Röntgenstrahlen, Jan., 1935, 57, 22. 


The autho-s studied the movemerts of the 
normal and pathologic aorta with the surface 
kymogram and found the following ceviations 
from the normal “hook-shaped” latera move- 
ment: in aor-ic insufficiency the inder tations 
are long and pointed, in the whole aseending 
aorta, the so-called sling motion. 15 luetic 
mesaortitis there is marked lateral movement 
in the nonthrombosed portions whica are the 
diseased parts of the media. In aortic aneurysm 
there may be complete absence of pu sc tion in 
extensive thrombosis of the marginal sect ons 
so that a mediastinal tumor cannot in some 
cases be excluded by the kymogram alore. In 
sclerosis and hypertension the movemerts of 
the ascending aorta in general are somewhat 
less than normal, and the movemen-s of the 
whole aorta more uniform and the lateral 
movements more oblique. But there are no 
kymographic characteristics which differentiate 
sclerosis from hypertension. All changes in the 
shape and extent of the movements as wel! as 
their irregularities are most marked in the 
ascending aorta and are generally absent in the 
descending ao-ta.—F. T. Leddy. 


Sicter, Louis H., and Scuneiper, J. Jaco. 
The diagnosis of cardiac aneurysm with re- 
port of twc cases. Ann. Int. Med.. March, 
1935, 8, 1033-1046. 

Detailed reports of 2 cases and a bref addi- 
tional summary of a third casg of carciac 
aneurysm are presented. All of these cases 
showed evidence of coronary occlusion, though 
one of the pat ents was only thirty-three years 
of age. The authors stress the fact that eo-onary 
disease is the most frequent precursor o` these 
aneurysms. Very rarely there is the back- 
ground of a congenital defect, or of en endo- 
carditis, or even of trauma. 

Subjective symptoms are not speciic; sim- 
ply those of cardiac failure presentirg the 
anginal syndrome. Actual aneurysm is rela, 
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tively rare. Lucke and Rea found the heart so 
involved in only 1.25 per 1,000 autopsies—or 
in 4.64 per cent of the total number of aneu- 
rysms. Hall's series showed that 74 per cent of 
the cases occurred in males. Most of the 
recorded cases have not been recognized until 
post-mortem examination. The authors con- 
sider clinical evidence to be of greater value 
than either the electrocardiographic or roent- 
genographic. The following criteria are most 
important: (1) prominence and diffuse heaving 
character of the apical impulse, (2) extreme 
weakness of the first sound over that area, 
(3) presystolic gallop rhythm, (4) localized 
systo.ic murmur and (5) a weak pulse (because 
of a low systolic and relatively high diastolic 
pressure). Libman has enfphasized the finding 
of “a pulsation more marked between the apex 
and sternum than at the apex." Roentgenogra- 
phy should include the several oblique projec- 
tions and should be substantiated with roent- 
genoscopy. Secondary calcifications might be 
visualized.—.4. 4. de Lorimier. 


ABDOMEN 


Ріхке, J. Über den Wert der Róntgenunter- 
suchung bei ungewóhnlichen Krankheits- 
formen des Verdauungskanals. (The value of 
roentgenologic examination in some of the 
more unusual forms of gastrointestinal dis- 
ease.) Fortschr. a. d. Geb. d. Réntgenstrahlen, 
March, 1935, 57, 261. 


Pinke reports 5 rare conditions in the gastro- 
intestinal tract: (1) temporary blocking of the 
duodenal bulb by a gastric polyp, (2) an en- 
cysted gas bubble in the space between the 
stomach and liver caused by an ulcer, (3) a 
gastrocolic fistula with no clinical signs, (4) 
diverticulosis of the duodenum and small in- 
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testine, with gastroenteritis, and (5) a divertic- 

ulomyoma of the duodenum.—FE. Т. Leddy. 


Lorzix, R. Über das Faltensystem des Magens 
und seine Beziehungen zum Gefiisssystem. 
(The rugae of the stomach and their relation- 
ship to the vascular system.) Fortschr. a. d. 
Geb. d. Réntgenstrahlen, April, 1935, 57, 329. 


The author shows fhat tae variations in the 
mucosal folds of the adult stomach from the 
scheme of longitudinal folcs of Chaoul are an 
effect of the submucosal vascular system be- 
neath them. The development of the rugae in 
the fetus and their gradual changes due to the 
development of the vascular network are de- 
scribed. The author concludes from his study 
that the variations of the mucosal folds from 
the longitudinal fold scher e are due to special 
anatomical factors and that the motility of the 
mucous membrane has nc effect on the con- 
figuration of the rugae.—E. T. Leddy. 


FonssELL, С. Ein Beitrag zur Kenntnis der 
Verteilung der Arterien der Submukosa und 
der Mukosa des Magens im Verhältnis zum 
Schelimhautrelief. (A contribution to the 
knowledge of the distribution of the arteries 
in the submucosa and mucosa of the stomach 
in relation to the muccsal relief.) Fortschr. 
a. d. Geb. d. Róntgenstraalen, April, 1935, 57, 
338. 

The arrangement of the folds of the gastric 
mucosa is not determined by the arteries in the 
submucosa but on the other hand the arterial 
branches move with or are displaced by the 
movements of the rugae. There is no difference 
between the longitudinal and transverse folds 
in regard to the distribution of the submucosal 
vessels in the rugae.—F. T. Leddy. 
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| SUPERIOR PULMONARY SULCUS TUMOR* 


A CASE EXHIBITING A MALIGNANT EPITHELIAL NEOPLASM OF 
UNKNOWN ORIGIN WITH PANCOAST'S SYNDROME 


By IRVING GRAEF, M.D., and ISRAEL STEINBERG, M.D. 


NEW YORK CITY e 


Le the descriptive phrase, “‘superi- 
or pulmonary sulcus tumor," Pan- 
coast! in 1932 drew attention to a group 
of cases exhibiting, in common, a neoplasm 
at the apex of the lung extending into the 
supraclavicular fossa, pain referable to in- 
volvement of the brachial plexus, atrophy 
Р of the soft tissues and muscles of the 
affected area, the early development of 
Horner's syndrome, and evidence of de- 
struction of bone in the neighborhood of 
the neoplasm. He has reported 8 such 
cases, 2 of which exhibited carcinoma in 
biopsy material. No tissue was examined 
in the other cases. In an earlier report, 
Pafticoast!? had expressed the opinion that 
the tumor in some of his cases was either 
of pleural origin or a sarcoma of bony 
orfgin. He pointed out then that many 
conditions will produce the symptom-com- 
plex of pain and cervical sympathetic pa- 
ralysis.*He mentioned among them spinal 
cord or meningeal tumors, neoplasms of 
he vertebr&e, some tumors of the neck, 
cervical rib and trauma. He also stated 
tltat cérvical sympathetic paralysis alone 
e may be caused by many lesions, e.g., neck 
tumors, enlarged lymph nodes, trauma, 
è aneurysm, mediastinal tumors and pulmo- 
giary tuberculosis. 
Since these repôrts by Pancoast several 
writers have opposed his idea that appar- 
ently primary tumors in this region arise 


from remnants of branchial clefts. F-iec* 
described a case of intrapulmonary carci- 
noma occupying the left upper lobe zssc- 
ciated with coagh, expectoration, thoracic 
pain, clubbing of the fingers and the late 
development cf Horner’s syndrome. Nec- 
ropsy revealed, in addition to the nec- 
plasm of the left upper lobe, metastases to 
the cervical and dorsal spine and ribs, and 
transverse myelopathy. In view of this and 
other similar zases, Fried felt that Pan- 
coast had not ruled out the lungs as the 
source of the tumor in his patients. How- 
ever, Pancoast!! emphasized the early de- 
velopment of Horner’s syndrome, the ocali- 
zation at the apex with growth in-o the 
surrounding rerves, bones, and muscle 
rather than into the lung, as points agzinst 
a pulmonary origin. In a subsequeat re- 
port, Fried? repeats his contention but 
mentions his own observation of а case 
exhibiting Pancoast’s syndrome, which, at 
necropsy, showed wo intrapulmonary nec- 
plasm and he asserts that it arose f-am a 
branchial rest. He therefore seems tc have 
changed his views to include the poss bility 
of origin from a branchial rest in some 
cases exhibiting Pancoast's syndrome.” 
Jacox? reported the necropsy findiags in 


T Since this paper was submitted for publication, a furtaer rz- 
port by Fried has appeared now substantiating the view that the 
superior cervical sulcus tumors may be of branchial origm (Fried, 
B. M. Sternoclaviculzr branchioma. dm. J. Cancer, 1925, 25, 
738—745). 


* From the Department of Pathology and the Third (New York University) Medical Divsion of Bellevue Hospital and the Depar-- 
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Fic. 1. 


A photograph of the patient taken two 
months before exitus. Note ptosis of the right up- 


per eyelid (there was also slight enophthalmos) 
and the tumor swelling in the right supraclavicular 
fossa. 


a case exhibiting the same syndrome with 
an apical pulmonary carcinoma and noted 
the histologic structure of the tumor to be 
adenocarcinoma capable of forming mucin. 
Weller, who reported the histologic findings 
in this case, commented that “‘since this 
carcinoma is an adenocarcinoma, it could 
not have arisen, so far as we know, in 
branchial cleft remains. Since it is mucin- 
forming the primary cannot be referred to 
the suprarenals. Both by direct evidence 
and by exclusion, one is forced to the con- 
clusion that this is of bronchiogenic origin.” 

Steiner and Francis? under the term 
“primary ®apical lung carcinoma" have re- 
corded the clinical and post-mortem find- 
ings in a case similar to Fried's. They also 
oppose Pancoast's ideas concerning the 
source of the tumor—without acknowledg- 
ing the possibility of branchial vestigial 
origin in cases exhibiting zo intrapulmo- 
nary tumor although at the apex. 

Clarke? has recorded the clinical and 
post-mortem findings in a case exhibiting 


an epidermoid carcinoma at the apex of 


the left lung with pleural adhesions to the 
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tumor but no pulmonzry involvement. He 
felt unable to arrive at a definite decision 
as to its origin and believed that the dif- 
ferent histological tvpes found in neo- 
plasms in this location may produce the 
same clinical and roentgenological findings. 
Because we have had the opportunity of 
studying during "life and at necropsy a 
classical case exhibitirg the syndrome de- 
scribed by Pancoast and showing vo pul- 
monary involvement or connection except 
by pleural contact, it seems worth while 
to record in detail the following case: 


CASE REPORT 


* 
F. L. male, aged forty-seven, married, sales- 
man, was admitted to -he Third (New York 


University) Medical Division of Bellevue Hos- 
pital on January 31, 1934, complaining of pain 
in the right arm of six months' duration and 
of a lump in the right supraclavicular fossa of 
one month's duration. 

His illness began in July, 1933, about six 
months prior to admissicn, with pain and aches 
in the volar aspect of the right arm from the 
axilla to the wrist. This subsided after ten days 
and the patient was fairly well for the next 
three months, when the pain recurred. It now 
also involved an area about the size of a silver 
dollar over the dorsal as»ect of the right shoul- 
der. 

Pain, at first intermittent, became constant 
and began to radiate down the arm from shgul- 
der to fingers. It was burning, gnawing, and at 
times knife-like, making sleep impossible and 
necessitating large potions of sedatives. 

Two months prior to entry the patient was 
advised to have his teeth extracted after a di- 
agnosis of rheumatism. This procedure failed.to 
relieve the pain. * 

A month prior to ertry he noted a lump 
about the "size of a walnut” in the right supra 
clavicular area. It was painless to touch and 
gradually increased in size. s 

Latterly relief from pain could be obtaiged 
only by the hypodermic administration of 
morphine. 

On admission he local ей the pain to the en- 
tire right upper extremity from the posteriore 
aspect of the shoulder to the finger tip* asso- 
ciated with stiffness о? fingers. He also de- 
scribed a band-like area of numbness 3-4 inches 
wide from the clavicle tc an inch above the nip- 
ple gn the right anterior chest wall. œ 2 

Weakness had been progressive and tkere 
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was а loss*of 10 lb. in weight. The only respira- 
tory symptom was a slight infrequent non-prc- 
ductive cough. There wasno hemoptysisordysp- 
nea. There were no other related symptoms. 

Physical examination revealed an adult 
white male who appeared chronically ill. He 
was well developed but poorly nourished. 

There was unilateral sweating on the left 
side of his head. The pupil$ were equal and re- 
acted to light and accommodation, the right 
sluggishly. There was slight ptosis of the right 
upper eyelid with narrowing of the palpebral 
fissure; some enophthalmos was present on the 
right side (Fig. 1). The teeth were all missing, 
the tongue in the midline was coated. The 
phasynx and tonsils were negative. 

In the right supraclavicular fcssa there was 
a visible mass which was stony hard and at- 
tached to the underlying tissues. It measured 
4 cm. in diameter. 

There was dullness posteriorly over the apex 
of the lung from the level of the fourth dorsal 
vertebra to the second rib anteriorly. Over this 
area breath sounds were somewhat diminished. 
There were no other abnormal pulmonary find- 
ings. Examination of the heart revealed no ab- 
normalities. Abdominal examination showed 
nothing abnormal. 

There was general atrophy of the right upper 
extremity with marked atrophy of the intrinsic 
hand muscle and marked loss of power. Sensory 
examination of this limb showed no change to 
light touch, slight diminution of vibratory 
senge, increased sensibility to pain on deep pres- 
sure and percussion of bones. The deep reflexes 
were diminished. The remainder of the neu- 
rological examination was normal. 

Laboratory Data. Wassermann reaction was 
negative. Blood pressure 130/go. Red blood 
cougt 5.7 million; hemoglobin 95 per cent 
(Dare); white blood count 10,800 with normal 
differential except for a shift to the left. Urine: 

pecific gravite 1.015, acid reaction, no albumin 
or reducing bodies, no formed elements found 
on micr®scopic study. Blood non-protein nitro- 
кеў 32 mg. per тоо C.C.; sugar 125 mg. per тоо 
Ce. 

J Roentgen Examination. Gastrointestinal se- 
ries, including roentgenoscopy, showed no ab- 
formal findings. Examination of the colon 
after ‘barium enema yielded no abnormalities. 
Roentgenograms of the chest and upper cervi- 
cal regions disclo$ed the shadow of a mass at 
the cupola of the right lung adjacent to the 
yertgbral column. There was evidence of de- 
stráction of the first and second ribs near the 
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Fic. 2. А roentgenogram of the thorax and neck 
showing the area of increased density in the right 
supraclavicular and cervical areas. The circum- 
scribed shadow in the middle of the right lung 
held was thought to be a metastasis, but was sub- 
sequently shown to be a quiescent tuberculous 
focus. 


transverse processes of the spine. The mass ap- 
peared to extend downward to the level o£ che 
first interspace (Fig. 2). There was also < cir- 
cumscribed area of increased density 2.c cm. 
across in the posterior aspect of the sixth -ight 
interspace, corresponding to the upper po-tion 
cf the right lower lobe. 

Progress. The patient's course was progres- 
sively downhill. The persisting pain reqaired 
the administracion of opiates. Rhino-lerym- 
gological studies revealed no tumor foci. 

The neurologists concurred in the diagnosis 
cf right-sided Horner's syndrome seconda-y to 
a neoplasm exerting pressure om the brachial 
plexus and inferior cervical sympathetic gan- 
clia. A biopsy revealed an epithelia? neoplasm 
showing malignant features and the diagnosis 
of a superior pulmonary sulcus tumor (Pan- 
coast) was considered. 

Radiation therapy was given during a period 
of eighteen days over the area of the timor 
mass, anteriorly and posteriorly. 

All the soft muscular tissue of the right upper 
extremity continued to atrophy. The wasting 
was particularly marked in the deltoid, triceps, 
and interosseous muscles of the hand wita the 
resulting picture of main en griffe (ulsa- di- 
tribution). 





Fic. 3. A view of two large pieces of tumor tied to- 
gether showing the common carotid artery enter- 
ing the tumor. 


Eleven weeks after admission the patient de- 
veloped a series of clonic and tonic convulsions 
lasting about ten minutes. This was followed by 
a short period of unconsciousness and succeeded 
by a psychotic period of about ten minutes. 
Following this episode the patient behaved nor- 
mally and exhibited no new neurological signs. 
Horner's syndrome persisted. Cerebral metas- 
tasis was considered but with no localizing 
signs, no definite diagnosis could be made. 

New roentgenograms of the chest and neck 
revealed expansion of the tumor, with extension 
and destruction of the right lateral aspects of 
the sixth and seventh cervical vertebrae and 
the posterior halves of the first and second ribs, 
as well as the lateral processes of the first and 
second thoracic vertebrae. 

A week before exitus the patient became 
comatose, incontinent of urine and had to be 
catheterized frequently. Vibratory pain and 
positional senses of both legs were lost. Fever 
rose and basal ráles became audible at the 
bases of the lungs. The patient died on June 2, 
1934. 

Pathologic Findings. Necropsy was performed 
twelve hours post mortem and the incision was 
limited to the abdomen. There was marked evidence 
of loss of subcutaneous fat. The skin was inelastic. 
No abnormal findings were noted in the eyes, ears, 
nose or mouth, the latter being edentulous. In the 
right supraclavicular fossa there was seen and felt a 
firm globular tumor mass extending upward and 
posterior to the sternomastoid muscle. The overlying 
skin showed a short, well healed scar parallel to the 
clavicle, The skin otherwise was not attached to the 
tumor mass and showed no other changes. The tumor 


Irving Graef and Israel Steinberg 


SEPTEMBER, 
е 


was extremely firm, but not stony hard? The chest 
and abdomen showed no external abnormalities. The 
rght upper extremity was the seat of marked 
atrophy and had distinctly less subcutaneous fat 
than the left. There was also apparent wasting of the 
muscle on this side. The cther extremities revealed 
no changes. The external genitalia appeared normal. 

On section, subcutanecus fat was scanty; the 
peritoneal sac was free of fluid or adhesions. Upon 
opening the pleural sacs via the diaphragm no free 
fluid escaped but the lungs were felt to be volumi- 
nous. At the region of the right apex, the lung was 
felt to be adherent to the tumor mass palpable in 
the superior pulmonary sulcus; it was easily sepa- 
rated from the tumor without loss of parenchyma. 
Following removal of the lungs, the tumor mass was 
removed piece-meal. It was found to incorpgrate 
within it the head and neck of the first two ribs. It 
extended to and involved also the transverse proc- 
esses of the seventh cervical, the first and second 
thoracic vertebrae. Palpation of the vertebral bodies 
revealed them to be roughened and involved the 
tumor processes. Pieces of these bones were removed 
for examination (Fig. 3). The substance of the tumor 
mass was extremely firm, shghtly rubbery, generally 
yellowish or yellowish-white and cut with consider- 
able resistance. One large piece (see Fig. 1) incorpo- 
rated the carotid artery and part of the nerves of the 
brachial plexus. The total mass, when assembled, 
was estimated to measure 8 X6 X ст. 

Lungs: Were fairly voluminous, pale gray-red, 
and showed anthracotic subpleural deposits. At 
the apex of the right lung there was a flattened, 
smooth, yellowish plaque similar in appearance to 
the tumor tissue, but on section it was found to be 
confined to the pleura and did not extend into the 
parenchyma. In the region of the apex of the Qght 
lower lobe there was found a spherical, c caseous le- 
sion, 2.5 cm. in diameter, well encapsulated. Several 
small caseous nodules (daughter tubercles) were seen 
in the immediate vicinity of this lesion. Multtple 
sections of the lungs revealed no other focal lesions, 
and both lungs were moderately congested and 
edematous, and in both lower lobes there Жете*з®у- 
eral irregular patchy areas of lobular consolid: #поп, 
slightly firmer and deeper red than the surrounding 
parenchyma. Tracheobronchial amd bronchopul 
monary lymph nodes were small and anthracotic. 

Heart: The pericardial sac was dry and there were 
no adhesions. The heart was not enlarged, there was 
no increase in epicardial fat, the endocardial Sur- 
faces and appendages were smooth and glistening, 
the chordae tendinae showed no scarring. The mye 
cardium was pale red and exhibited no other changes. 
The coronary vessels appeared natural. 
was elastic, not dilated, and showed a few scattered 
atheromatous deposits in its intima. 

Liver: Was normal in size, its capsule was thin 


and glistening. Upon section, there was evidence of 


focal fatty change and moderate congestion. Ņ ulti; 


ple sections rev ealed no focal lesions. The gallNad- 


1936 6 


The, ac rt? 


pe: 


der, bile dutts, and portal vein showed no abnormal- 
ities. 

Spleen: Was small in size, its capsule smooth and 
tense. Upon section the organ was soft. The Mal- 
phigian bodies were barely visible. 

Gastrointestinal Tract: The esophagus appeared 
natural. The stomach contained a considerable 
quantity of grayish-green flaky fluid. Its mucosa 
appeared natural. No focal legons were noted. The 
small and large intestines revealed no visible changes. 
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growth. The tumor cells were predominantl^ arge, 
round or polygonal shaped, but showed wide varia- 
tions in shape as well as size. Nuclei were large pale 
staining and there were numerous bizarre m totic 
figures. Many cells showed division by fission; ther 
cytoplasm was faintly eosinophilic, scant in amount, 
granular and poorly defined. The cells we-e sup- 
ported by a fine fibrous reticulum and were grouped 
in fine cords or strands. In places, they azsemed 
small, whorl-like groupings. Other sections showed 





Fic. 4. Contrasting photomicrographs of different parts of the same tumor showing an alveolar pattern іп 
one (а) and a squamous epithelial arrangement in the other (4). In other fields the tumor grew in medullary 


faghion and exhibited no particular differentiation. 


„ Pancreas: Normal in size, pale yellow, fairly firm 
and on section revealed no visible changes. 

Adrenals: Appeared natural. 

Kidneys: Normal in size and the capsules stripped 
readily revealing a finely granular, dark red surface. 
Thtre wag no reduction of the cortex. The calyces 
and ffelves appeared natural. In the cortex of the 


— 7 right kidney there were two small, firm, yellowish 


dules, the lager measuring just under 0.5 cm., 
pre other slightly smaller. These nodules resembled 


5 the tumor mass described above. The ureters were 


patent. The bladder was distended and on section 
eits mucosa was pale. The area of the trigone was 
slightly hyperemic and no focal lesions were noted. 
eProstate: Normal in size, firm, and on multiple 
section revealed no obvious changes. 


: * Thyroid: Removal ов pieces of thyroid tissue from 


both lobes revealed it to be firm. Cut section showed 
colloid containing follicles. No focal lesions were 
noted. е 
Head: Not examined. 
„М oscopic Examination. ө 
Tfmor: Sections showed a highly cellular new 





them widely separated by dense areas of collag nous 
tissue. Several loosely arranged fibrous tissue seota 
were seen, bearing infiltrations of lymphocytes Ore 
large focal infiltration of lymphocytes and pcly- 
nuclear cells in an area of necrosis was seen i1 -he 
tumor tissue. No prickle cells were found. 

One section of the tumor showed definite fcrma- 
tion of alveoli (Fig. 4, 4), their lunfina contain ng 
traces of eosinophilic material of a homogeneous ap- 
pearance. Intracellular evidence of secretion vas 
lacking. Another field in the same section shoved a 
definite epithelial pattern of a squamous type ‘Hg. 
4, б). 

Sections through nerve trunks of brachial p ехиѕ 
showed infiltration of perineural lymphatics оу 
tumor cells (Fig. 5). One section through one o` the 
cervical ganglia revealed extensive infiltratior эу 
tumor cells (Fig. 6). 

Sections through ribs showed cartilage ала ccn- 
nective tissue caught in the tumor tissue, with pres- 
sure atrophy of the czrtilage. 

Reticulum stains (method of Foot and Feot те- 
vealed striking proliferation of reticulum fibers wizh 





Fic. 5. A low power photomicrograph of a section 
through a part of the brachial plexus showing 
tumor cell invasion of a nerve trunk. 


condensation into broad bands of collagen, which 
seemed to space the tumor cells more widely than in 
the zones of mere reticulum fiber proliferation. 

Lungs: Many blocks of tissue taken from the right 
upper lobe showed diffuse emphysema, patchy col- 
lapse, moderate cylindrical bronchiectasis, and evi- 
dence of widespread aspiration of gastric contents. 
Sections including the right visceral pleura, which 
appeared thickened grossly, showed diffuse permea- 
tion of the pleural tissue by tumor cells similar to 
those seen in the chief tumor mass. In places, they 
extended for a short distance into the lung septa, but 
they were found nowhere else (Fig. 7). 

Heart: Myocardial fibers appeared fragmented 
and rather poorly preserved; the striae were not well 
seen. Nuclei showed a mild degree of bipolar pig- 
mentation. Coronary vessels appeared fairly well pre- 
served. 

Aorta: Intima and media showed a mild deposition 
of atheromatous substance. 

Liver: Cell outlines were poorly preserved and cy- 
toplasm appeared to be undergoing parenchymatous 
degeneration.*There was a mild degree of fatty 
change. Portal space structures appeared essentially 
normal. 

Spleen: Pulp was congested. Malpighian corpus- 
cles were well preserved. 

Kidney: Glomeruli showed simplification of tufts 
and slight thickening of capsular membrane. Hya- 
linized glomeruli were moderately numerous. Tubu- 
lar epithelium showed focal areas of degeneration 
and desquamation. Smaller arteries and arterioles 
showed a moderate degree of sclerosis. There was 
one focal, well-localized area of tumor cells identical 
in appearance to the cells seen in the primary tumor 
mass. There was no invasion of the surrounding renal 
parengiy ma. 
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Pancreas: Appeared essentially normal. 

Prostate: Glandular epithelium showed focal areas 
of hyperplasia. Numerous corpora amylacea were 
present. 

Testicle: Appeared essentially normal. 

Thyroid: Acini were generally large, lined by low 
cuboidal or flattened epithelium and filled with a 
pale homogeneous colloid. There was an irregular, 
widespread fibrosis. Vessel walls showed sclerotic 
changes. A small focus of normal parathyroid tissue 
was seen in the periphery of the section. 

Final Pathologic Diagnoses: Carcinoma of the 
right superior pulmonary sulcus (Pancoast) of 
unknown origin with extension to the first and 
second ribs, transverse processes and bodies of 
the seventh cervical, first and second thoracic 
vertebrae. Metastasis to the pleura and^right 
kidney. Caseous tuberculosis (Ghon lesion), 
right lower lobe. Lobular pneumonia, bilateral. 
Patchy emphysema and atelectasis. Terminal 
aspiration of gastric contents. Kidneys: Mild 
arteriolosclerosis. Tumor metastasis. Tubular 
degeneration. Prostate: Focal adenomatoid hy- 
perlasia. Thyroid: Mild interstitial fibrosis. 
General: Atrophy of the right forearm and 
hand. Healed biopsy scar, right supraclavicular 
fossa. 


Comment. While the autopsy incision 


did not permit removal and local examina- 
tion of the structures of the nasopharynx 
and larynx, there was no clinical symptom 





r 


Fic. 6. A high power photomicrograph of a sectióh . 


which included a cervical ganglion showing large 
ganglion cells in the lower half of the section, and 
cords of tumor cells in the tdge of the ganglion 
and filling periganglionic lymphatics or tissue 
spaces above (stain after Foot and Foot). 
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or sign detectable to suggest a primary 
lesion in those areas. The trachea was ex- 
+ amined as far as the hyoid cartilage and it 
was possible to remove almost the entire 
tumor. Those adjacent epithelial structures 
which were examined revealed no tumor. It 
is particularly worth emphasizing that the 
apex of the lung was attached only Ьу ad- 
hesions to the tumor and that the spread 
of the tumor cells on the pleura was limited 
to a thin plaque about 4X5 Хо. cm. The 
metastatic nodules in the kidney are of 
little consequence beyond suggesting that 
the convulsive episode noted during the 
patient's hospital stay тау have been due 
to a tumor metastasis. The finding further 
supports Pancoast's! observations that 
metastases in this tvpe of tumor are un- 
usual, late, and scanty. 

The histological picture of this tumor is 
interesting. While most sections revealed a 
disorderly, highly bizarre, cellular pat- 
tern, many sections showed a good deal of 
e glandular pattern. Fortunate sections 

which included nerves or ganglia demon- 

strated clearly how this tumor invaded the 
nerves, producing atrophy and destruction 
quite adequate to account for the palsy 
and wasting described in life, as well as the 
disturbances in the occulo-sympathetic re- 
flex pathway. 
Ih view of the limitations of the nec- 
РУ, опе сап only conjecture on the 
source of this tumor. In any event the 
weight of evidence seems to be against an 
intrapulmonary origin. In this connection 
it should be emphasized that the tumor 
exhibited its capacity to grow in the deep 
=F cervical tissue, destroying such resistant 
structures as cartilage, bone and muscles, 
and thqugh attached to the apex of the 
luñg it invaded only the pleura for a neg- 
eligible distance. 
There is adequate evidence to support 
. tte proposition that pulmonary neoplasms 
er spreading chronjc inflammatory disease 
* may éxtend beyond the apex of the lung 
and compromise the surrounding soft and 
bony tissues. It 15 pertinent to mention in 
this regard Sergent’s” studies of patients 
. 
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Fic. 7. A low power photomicrograph of a section 
through the apex of the right lung inclucirz the 
pleural plaque referred to in the text. Note the 
flat deposit of tumor cells in the viscera! pleura 
and the invasicn of one of the interlobuler septa 
for a short dis-ance. 


with advanced apical phthisis exhib:ting 
the Horner syndrome due apparentl to 
extension of inflammatory tissue to the 
occulo-sympataetic nervous pathway. *ur- 
thermore, it is not inconsistent with the 
known behavicr of metastases to postulate 
their capacity to expand, once planced in 
the tissues or the superior pulmonary 
sulcus, with subsequent development of the 
syndrome desc-ibed by Pancoast. Tobías,” 
apparently unaware of Pancoast's report, 
described in th» same year, under the -itle 
"sindrome ápico-costo-vertebral do o-oso 
por tumor apexiano" 4 cases of pulmor ary 
cancer and one of gastric carcinoma wi-h a 
metastasis to Virchow's node producirg a 
similar clinical picture.* 

Is it possible to rule out a branchicgenic 
origin in some cases? The difficulty lies ir 
not being able to rule in such an orizin. 
For even an autopsy may not uncover а 
primary new growth which might be the 
source for a metastasis in the region wk ere 

= Since this paper was submitted for publication, Frost anc 
Wolpaw have described Pancoast's syndrome occurring m ar 
instance of intrathorac c sympathoblastoma (Frost, T. T. anc 
Wolpaw, S. E. Intrathoracic sympathoblastoma producing the 


symptomatology of a superior pulmonary sulcus tumor &Pan- 


coast). Am. J. Cancer, March, 1936, 26, 483-492). - 
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branchiogenic carcinoma might also arise 
to produce the Pancoast syndrome. Writ- 
ters! ^55 on the subject of branchiogenic 
carcinoma recognize the difficulty in prov- 
ing their diagnoses. It is true that squa- 
mous cell epithelioma is the type generally 
reported in such cases. However, some be- 
nign lesions like branchial cysts and fistulas 
have been described? as containing in their 
walls mucous glands and ciliated columnar 
epithelium. In a recent study of malignant 
epithelial tumors occurring in the neck, 
Oliver? includes 2 cases of adenocarcinoma 
considered probably of branchial origin. 
Therefore it does поё seem impossible for 
those primary superior pulmonary sulcus 
tumors which spring from embryonal rem- 
nants to exhibit at one time squamous cells 
and at another a glandular pattern. If this 
is true the histological appearance cannot 
be used to determine the source of the 
tumor. 

It seems best at present in cases like 
these to withhold judgment as to their 
origin and to recognize their clinical im- 
port. Too much emphasis cannot be placed 
upon the need for thorough local, systemic, 
and roentgenologic investigation of the 
base of the neck in patients exhibiting 
persistent pain and other symptoms ref- 
erable to involvement of the brachial 
plexus or the inferior cervical ganglia. 


SUMMARY AND CONCLUSIONS 


1. The clinical and post-mortem findings 
are reported in the case of an adult white 
male, aged forty-seven, who exhibited in 
life the early development of Horner's syn- 
drome, exquisite pain referable to the 
right brachial plexus, atrophy of the right 
upper extremity, a slowly expanding tumor 
in the right supraclavicular fossa and 
roentgenographic evidence of destruction 
of the adjacent first and second ribs, por- 
tions of the sixth and seventh cervical 
vertebrae and the lateral processes of the 
first and second thoracic vertebrae. 

Necropsy revealed a pleomorphic epi- 
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thelial new growth confined for-the most 
part to the deep tissues of the neck with 
involvement of the carotid sheath, the 
brachial plexus, and the bones mentioned 
above. Pulmonary involvement consisted 
of a thin plaque-like extension of tumor 
cells to the visceral pleura at the right apex. 
Two tiny metastatic nodules were found 
in the right kidney. No tumor deposits 
were found anywhere else. 

2. The origin of this tumor is discussed 
and the evidence is considered to support 
an extrapulmonary source. The possibility 
of origin from a brarchial vestige is ac- 
knowledged but the difficulties in estaBlish- 
ing this diagnosis cannot be overcome in 
this instance because of autopsy limita- 
tions. 
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CHOLECYSTOGRAPHIC FINDINGS FOLLOWING 
CHOLECYSTOSTOMY* 


By E. L. JENKINSON, M.D., F.A.C.F. 
CHICAGO, ILLINOIS 
ana 
JOSEPH M. FOLEY, M.D. • 


PEORIA, ILLINOIS 


. 
E HAS been an accepted fact that the 
majority of our surgical colleagues have 
favored, for many years, the removal of the 
gallbladder when the diagnosis of a dis- 
eased gallbladder has been made. Their 
decision has been substantiated, in part, by 
the pfitient's apparent freedom from clini- 
cal symptoms, insofar as further surgical 
interference is seldom necessary. In recent 
years, our internists have observed an in- 
crease in the percentage of cholecystectom- 
ized patients in their practice, presenting 
gastrointestinal symptoms. The internists 
recite the apparent comfortable existence, 
so far as gastrointestinal distress predomi- 
nates, for an indefinite period of time, in 
those selected cases that have been sub- 
jected to a cholecystostomy. In contra- 
distinction to present roentgenological 
knowledge, the internists state that the 
roentgenologist has made a report of nor- 
mal function for some gallbladders that 
previously had surgical drainage. Conse- 
quently, the advisability of removing all 
weased gallbladders had become a moot 
question. 

Since the advent of the Graham test in 
1924 for the visualization of the gallblad- 
ders the preoperative diagnosis of the gall- 
bladder has been enhanced. In 1927, Spur- 


“ling and Whitaker? examined the gall- 


bladders of 12 patients, by means of the 
Graham езг, that had previously been sub- 
jected to surgical drainage. Their conclu- 
Sions, made at that time, substantiate the 
surgeons’ contention that the removal of 
the diseased gallbladder is the operation of 
„cĦoice. Moore? in 4928 agreed with the 
conclusions of Spurling and Whitaker. In 
recent years, the technique for the admin- 
istration of the gallbladder dve and the ex- 


amination of the gallbladder has underzone 
many alterations for the perfection of this 
type of roentgenographic examination. Ac- 
knowledging the import of the mitigat-ng 
evidence presented by the internists, we 
sought further information regarding the 
gallbladders of cholecystostomized patients 
to substantiate che results of Spurling and 
Whitaker.’ 

There is an abundance of scientific ~e- 
ports and protocols in the literature, which 
we do not deem necessary to review, 
demonstrating the use of the gallbladder in 
the process of digestion. Numerous investi- 
gators, among tkem Rous and McMaster,’ 
have proved and substantiated each other, 
that the gallbladder has a marked power of 
concentrating the bile carried to it from tae 
liver. Added information, presented Ьу 
many investigators,!:?4:7.8.9.10 proves con- 
clusively that the bile is stored in tae 
gallbladder and emptied into the duo- 
denum, according to the physiologic de- 
mands of digesticn and the ingestion of fats 
and proteins. We affirm that many thou- 
sands of cholecystectomized patients have 
enjoyed good health since the operation, 
which permits tke inference that the ga l- 
bladder is not essential to health. We deny 
that all cholecystectomized patients have 
enjoyed good health since the operation. 
We question the opinion that all gallblad- 
ders that have been subjected to surgical 
drainage do not have normal physiological 
function postoperatively. 

Perusal of the hospital records revealed 
about 200 cholecystostomies during the 
past fifteen years. We had considerz5 e 
difficulty in locating some of these patients, 
due to change in zddress or death. We were 
successful in recalling 28 patients to the de- 


* From the Roentgen Department, St. Luke's Hospital, Ghicago. . 
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Taste I à i 
Cas | - Preoperative | а Surgical Gall- Symptoms | Кесепї 
No, | Sex |Аве Cholecysto- Opera- | Diagnosis bladder | since Cholecystograms = 
| grams fon n Drained | Operation 
| 
1 М |45 | Хопе 8 mo. | Gallstone 2 wk. | None * 
2 | F | so} None 7 yr. | Gallstones | 3 wk. Recent celic Pathological 
3 | F | 55 | (a) None 8 vr. | Gallstone 3 wk. Slight distress | Normal function, 
| | (b) None 6 vr. | Gallstone з wk. | None gallstone 
4 | F | 66 | None | уг. | Gallstone | 3 wk. None * 
5 | F | бо | None 20 yr. | Gallstones | 2 wk. Vague gastro- * 
| intestinal dis- 
| | tress 
6 | F | 45 | None 3 yr. | Gallstone | 23 wk. None Normal function 
| Gallstone . 
7 |F | 40 | Failed ® | 3h уг. | Gallstone | 2 wk. Occasional co- | * 
| visualize lic (subacute) 
8 | M | 43 | None 14 yr. | Gallstones | 3 wk. | None * 
9 | M | 45 | None 83 yr. | Gallstone 2 wk. Gallbladder * 
| | distress once 
о | F | 32 | Normal 15 mo. | Gallstone 3 wk. | Occasional * 
| pain back Adhesions, lower pole 
1 | F | so | Mottled 16 mo. | Gallstones | 3$ wk. Nausea first 
| Gallstones | year;  flatu- | Conical deformity of 
| lence lower pole; gallblad- 
der in two loculi 
12 | F | 65.| None 2 mo. | Gallstones | 3 wk None * 
13 | F | 47 | None 13 уг. | Gallstones | 4 wk. | Pain right side, | * 
past 7 years 
14 | F | 35 | Gallstones 14 mo. | Gallstones | 4 wk. Nausea and * 
emesis; no Small residue 
| pain 
15 | F | 48 | Pathological 2 yr. | Gallstone | 11 days | None 
16 | F | зо | None 52 yr. | Gallstones | 4 wk. None Pathological 
17 | F | 49 | None 8 yr. | Gallstone 2 wk. None | * é 
| Definite residue 
18 | F | 46 | Pathological | 34 yr. | Gallstones | 8 days | None * -— 
Mottled 
19 | M | 49 | None 14 yr. | Gallstone | 10 days | None * Ы 
| Definite residue 
20 | M | 45 | Indistinct 28 mo. | Gallstone 2 wk None * 
| | Residue. Srgall * ° 
21 | F | 38 | Pathological | 12 yr. | Empyema | 3 wk. | None | Pathological 
22 | F | 45 | None зуг | Empyema | 2 wk. | None * — 
23 | F 4 5o Indistinct 9 уг. | Empyema | 3 wk. None Pathdlogical; gall 
| stone 
24 | F | 45 | None g yr. | Empyema | 12 days | None ** А 
25 | M | 68 | None 75 yr. | Gallstone 6 wk. None Pathological 
26 | M | 78 | None 10 yr. | Gallstone | 7 days | None Pathological e 
27 | F | 45 | None 3i yr. | Gallstone 2 wk. Occasional | * 
| gallbladder — | . 
| colic, not se- | 
| vere . . ` . 
28 | F | 59 | None 8 yr. | Gallstones | 10 days | None Pathological 









































ж Demonstrates a gallbladder that fills and empties normally and the shadow is hom&geneous. 
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partment for the purpose of making 
cholecystograms. It is not a routine pro- 
cedure to make intravenous injection of the 
gallbladder dye in our department. АП of 
these 28 patients were examined Ьу the oral 
method. The dye used was keraphen B, 
heavy, and was ingested after the evening 
meal. Cholecystograms were made fourteen 
and sixteen hours later. After the sixteen 
hour examination a fatty meal consisting 
of 8 ounces of half milk and half cream, 
plus the yolk of one egg, was given to the 
patient. Twenty hours after the ingestion 
of tbe dye another series of cholecvsto- 
grams was made to determine the ability 
of the gallbladder to empty itself. Table 1 
summarizes the data on each case. 

Seven of the 28 patients were males, 
ranging in ages from forty-three to seventy- 
eight years. The balance were females, viz., 
21, between the ages of thirty-two and 
sixty-six. The gallbladders were drained at 
the time of operation from eight davs to 
four weeks. The time elapsed between the 
cholecystostomy and the recent cholecvsto- 
graphic examination was from eight months 
to twenty vears. Nineteen of the patients 
gave no history of any symptoms referable 
to the gallbladder or the gastrointestinal 
tract since the operation. Nineteen pa- 
tients responded normally to gallbladder 

These are not the same 19 


visualization. 
"tients who had a negative history for 


gallbladder trouble or gastrointestinal dis- 
tress since the cholecystostomy. Seven pa- 
tients had definitely pathological gall- 
a ennitehy g 
blader 2 of which have been recently 


ә removed. 


° . 
DISCUSSION 


in the discussion of this problem, we 


,hawe intentionally not described the anat- 


оту of the gallbladder. The literature is 
abundant with this information from com- 
petent investigators. After the ingestion of 
the opaque dye a fondiseased gallbladder 
will present a homogeneous shadow in the 
cholecystogram.e The formation of the 
shadow, as well as its concentration has, as 
one of its factors, the mucous membrang of 
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the gallbladcer. Experimental data have 
been presented by Spurling and Whitake- 
showing that a denuding of the epithelium 
of the mucous membrane tends to alter the 
concentration of the shadow. The агу 
of the gallblacder«o function by filling and 
emptying itse.f has asone of its factors the 
musculature in its walls. Fibrosis or sclero- 
sis of the walls would inhibit the rhvtamic 
effectual contractions to empty itself of its 
contents. 

Until recently, we have been impressed 
with the results of Spurling and Whitzker, 
concluding therefrom that any gallbladder 
that was subjected td surgical drainaze be- 
cause of the presence of gallstones or in- 
fection was, per se, sufficiently damage so 
that phvsiolog.cal function of the organ 
postoperativelv was not to be entertzir ed. 
Case 7, in Table т, has a preoperative 
cholecystographic report that the gall. 
bladder failed to visualize. The recent 
roentgenograph c examination, made three 
and a half years postoperatively, prese its 
a cholecystographic report that the gall 
bladder fills and empties normally and that 
the shadow is hcmogeneous. Case 11 had a 
preoperative chclecystographic report that 
showed a mottled gallbladder shadow due 
to gallstones, whereas the recent cho e- 
cystographic report, made sixteen montis 
postoperatively, presents a gallbladder that 
fills and empties normally and has a homo- 
geneous shadow, although there is a conical 
deformity involving the lower pole of the 
gallbladder, probably due to previous su— 
gical drainage. There are 3 other cases in 
the table having »athological preoperative 
cholecystographic reports and nogmal pos-- 
operative cholecystographic reports. 


SUMMARY 


1. Surgical colleagues favor the removal 
of the diseased gallbladder, because it is no+ 
essential to health. Internists favor chole- 
cystostomy in selected cases, inasmuch as 
the gallbladder may have its normal physi- 
ological function after surgical drainage. 

2. Cholecystograms were made on 28 pa- 
tients following cholecystostomy. There 
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was a varying interval of time from the 
operation to the roentgenographic exami- 
nation. Nineteen of these patients, or ap- 
proximately 68 per cent, showed a normally 
functioning gallbladder with a homogene- 
ous shadow. Р 

3. Seven patients had pathological gall- 
bladders in the postoperative cholecvsto- 
grams. Two of these have been confirmed 
bv recent surgical interference, and a 
cholecystectomy performed. 

4. Two of the 28 patients in the post- 
operative cholecystograms had gallbladders 
that filled and emptied normally, but gall- 
stones were present. * 

5. Several of the gallbladders had a 
residue after the fatty meal, but the shad- 
ow of the residue was less dense than that 
previous to the meal; and the size of the 
gallbladder had become smaller denoting 
contraction of the walls of the organ to ex- 
pel its opaque contents. 

6. Finally, we cannot agree with the 
concept of Spurling and Whitaker: “That 
the drainage of a diseased gall bladder with 
the expectation that it will regain its nor- 
mal function is not only a futile procedure, 
but one that endangers the future health 
of the patient." 


We wish to express our sincere appreciation and 
thanks to those members of the Medical Staff of 
St. Luke's Hospital, especially to Dr. Harry E. Mock, 
who made our task of obtaining clinical material for 
the necessary examinations less difficult. 

Also, we wish to acknowledge with sincere thanks 
and appreciation the donation of the gallbladder dye, 


E. L. Jenkinson and Joseph M. Foley 


: ERI 
keraphen B, heavy, by the Picker X-Ray Corpora- 
tion of New York City, whose cooperation made 
this investigation possible. 
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DIAPHRAGMATIC HERNIA AND DIVERTICULUM 
OF THE ESOPHAGUS 


By JOSEPH F. 


ELWARD, M.D. 


WASHINGTON, D. C. 


SERIES of seven cases of nontraumat- 

i¢ diaphragmatic hernia was reported 
in a previous article,‘ in which a more or 
less detailed description of the condition 
was given, the literature was reviewed, and 
the incidence, etiology, symptomatology, 
diagnosis, and treatment were discussed. 
A résumé of that article might not be in- 
appfopriate at this time. 


Incidence. In the cases reported to date, the 
incidence is 1 in 3,733 cases examined. This is 
undoubtedly an erroneously low figure, as some 
of the larger clinics examine gastrointestinal 
cases in the upright position only. In Carman 
and Fineman’s series? and in the reports of 
Béclére,! MacMillan,’ and Rendich,’ quoted by 
Pancoast and Boles,’ the incidence is 1 in 224 
cases, which is probably more nearly correct. 

Etiology. The age in the cases reported varies 
from five to seventy-five vears. The condition 
is more frequent in females. Bund? believed that 
congenital abnormal development of the omen- 
tal bursa is the principal causative factor. 
Richards" states that interference with the nor- 
mal closure of the pleuroperitoneal membranes 
musst be considered in the etiology. There is no 


doubt that these hypotheses are true, as there 
appear to be two types of this lesion, namely, 


congenital and acquired. The latter is the more 
common, and Healy's theory of indirect trauma? 
is in all probability correct. The hiatus is the 
ohly myscular portion of the diaphragm and 
hence the most easily distensible. Increases in 
intra-abdominal pressure, such as result from 
“straining at stool, the second stage of labor, the 
paroxysms of pertussis, and other causes exert 
considerable pressure in all directions, and the 
weakest link in the anatomical chain is the first 
to break. Moore’ believes that all such lesions 
are of the congenital type. 

Symptomatology. The smaller hernias give no 
symptoms. The mêst common complaints in 
those giving symptoms are substernal pain, re- 
gurgitation, and epigastric distress on assuming 
a recumbent position. The most frequent er- 


roneous diagnosis is gallbladder disease. The 
. 
. 
: es 
LJ 
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condition may simulate peptic ulcer or cardio- 
vascular or pulmonary disease. 

Diagnosis. The diagnosis is rarely made clini- 
cally. Careful -oentgenoscopic examinat on in 
the upright, prone, supine, Trendelenburg, and 
right and left cblique positions will usua Iv re- 
veal the condition when it is present. 

Differential Diagnosis. The following condi- 
tions must be considered: (т) cardioesop! ageal 
relaxation; (2) diverteculum of the lower end 
of the esophagus, particularly that portioa just 
beneath the diaphragm; (3) cardiospasna; (4) 
hour-glass stomach; (5) carcinoma of tke lower 
esophagus; (6) perforation of the esophageal 
wall with »seudodiverticular formation; (7) 
thoracic stomach resulting from a cong=natally 
short esophagus. 

Treatment. In cases with symptoms of only 
moderate severity, hygienic and dieteti- meas- 
ures usually suffice. Adequate time should be 
taken for mezls and thorough таѕисапоп 
should be practiced. The patient sho:ld eat 
sparingly of light, easily digested food. Fluids 
are not restricted. Rest periods after meals 
should be in the upright or at most in a semi- 
recumbent posi-ion. The supine position saculd 
not be assumed immediately after meals. Con- 
ditions conducive to increases in intra-abciom- 
inal pressure should be avoided. Wkem the 
symptoms are severe and do not respond to the 
treatment outlined, surgical intervention should 
be considered. The operation is indeed 2 major 
one, and the operative risk should not be over- 
looked. An outline of the technique of operation 
is given in the original paper. 


DIVERTICZLA OF THE ESOPHAGUS 


Diverticula of the esophagus are most 
common in the upper third, next in the 
lower third, and least common in the mid- 
dle third. These are usually classified 
pulsion or pressure diverticula, that is, 
pressure is exerted on the esophageal wall 
from within, and traction diverticula, in 
which extrinsic esophageal pathology re- 
sults in adhesions, the contraction of which 
causes a pit tc form on the endesophzgeal . 


un 
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wall, and further contraction results in a 
definite sacculation. There is no doubt that 
in the traction type, pulsion is an 1mpor- 
tant factor once the pit has been formed, 
and because of this a third type is called 
pulsion-traction. The pulsion type is by 
far the most numerous, 'and occurs at the 
inlet of the esophagus where a muscular 
deficiency tends to exist and where anom- 
alies in closure of the brachial clefts may 
play a part. Traction diverticula are pri- 
marily the result of mediastinal pathology, 
usually glandular in nature, and occur 
most frequently in close proximity to the 
left bronchus. The traction type is usually 
seen roentgenoscopically as a wedge or 
funnel shaped mass of the opaque medium; 
while the pulsion or pressure type 1s seen 
as a smooth, rounded mass. The opening 
in either type may be small or large, slit- 
like, ovoid, or circular. The constant find- 
ing, however, is that the sac, or at least the 
major portion of it, lies below the opening, 
the reason for this being obvious. 
Symptoms. When small and easily emp- 
tied there are usually no symptoms, but 
as the sac becomes larger a definite train 


of symptoms ensues, practically all of 


which are due to obstruction and stagna- 
tion of ingested food. These may be enu- 
merated as follows: 


1. Choking sensation. 
2. Regurgitation of food during a meal. 
3. Change of voice tone. 
4. Inability to sleep comfortably unless sac 
is empty. 
s. Dysphagia and dyspnea. 
6. Regurgitation of food eaten hours or 
days previously. 
7. Paireand feeling of pressure in the chest. 
8. Obstruction to the passage of food. 
9. Sternal burning. 
10. Constant feeling of foreign body 
throat. 
Foul breath. 
Acuteesophagitis with a resulting medias- 
tinitis or abscess. 


in the 


Diagnosis. The diagnosis may be made 
on a history of any or all of the above 
e symptoms, by the use of the esophago- 
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scope, or a stomach tube, though in using 
the tube it should be borne in mind that a 
thin-walled sac тау be punctured, and 
that the length of the esophagus varies 
with the body habitus. The simplest and 
easiest way to make the diagnosis is with 
the roentgenoscope. By this means it 1s 
possible to visualive the sac and accurately 
determine its size, shape, and location. 
Differential diagnosis must be made from 
carcinoma, cardiospasm which is some- 
times associated with a diverticulum of the 
lower esophagus, and benign cicatricial 
strictures. 

Carcinoma, a progressive condition тау 
be differentiated by the irregularity of the 
lumen, and the history of difficulty in 
swallowing over a comparatively short 
period of time. The patient's story 1s some- 
what typical: inability to swallow solids 
such as meat, and the elimination of this 
article of food from the diet, with subse- 
quent eliminations through the series of 
solid and semisolid foods until the patient 
is ingesting liquids only, and, finally, com- 
plete obstruction. This, together with a 
rapid loss of weight and strength, due 
partly to starvation and partly to toxemia, 
and the roentgen picture of irregularity of 
the esophagus, eccentric lumen, and only 
moderate dilatation above the constric- 
tion, gives a rather definite picture 
malignancy. 

Cardiospasm, an intermittent condition, 
exists over a long period of time, usually 
years. The attacks may be precipitated by 
ice water, hot water, various arjicles ‘of 
diet, or other causes. Primary cardiospasm 
is due to failure of the central inhibitory 
influence controlling contraction of the 
cardia, atony of the muscular coats of the 
esophagus, or a combination of the two 
foregoing causes brought on by a paralysis 
of the vagus, primary esophagitis and kink- 
ing at the esophageal hiatus, or contraction 
of the hiatus itself. The condition is most 
common in neurotics and females and 
occurs at any age. Anemia is also stated to 
be a cause. In cardiospasm the esophagus 
is considerably dilated and there is marked 
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retention of food. Regurgitation may occur 
several hours after partaking of food and 
not unusually during the night after the 
patient has assumed a recumbent position. 
These returns contain no HCI or gastric 
enzyme, and the food is in the form in 
which it was swallowed, indicating that the 
regurgitation is esophageal and not gastric 
in origin. This is true also of diverticula. 

Cicatricial contractures follow the inges- 
tion of some caustic such as lye, phenol, 
iodine, and so forth. A history of such an 
accident is usually obtained. Roentgeno- 
logically this condition is generally sta- 
tionary, in contradistinction to the inter- 
mittent cardiospasm and the progressively 
downward course of carcinoma. The symp- 
toms of benign stricture are those depend- 
ent on obstruction, and are present in 
direct proportion to the degree of obstruc- 
tion, which in turn depends upon the con- 
centration of the caustic and therefore 
destruction. of the esophageal mucous 
membrane, resulting in a greater produc- 
tion of scar tissue. 

Treatment. The treatment is essentially 
surgical. Small diverticula which give no 
Sy mptoms require no treatment. In those 
giving symptoms, the patient's health and 
strength should be built up so that he may 
withstand the severity of the necessary 
operative procedure. Rectal feeding and 

ding through a stomach tube may be 
resorted to. In the ordinary diet semisolids 
and fluids of high nutritive value should be 
employed, and only small amounts should 
bt swallowed at one time. Other measures 
include frequent washings of the esophagus 
with water, which help to prevent fer- 
mentation and decomposition. 


. CASE REPORT* 

R. B., white, female, aged fifty-eight, re- 
ferred by Dr. J. J. McHale. Past and family 
history irrelevant. Present illness began several 
Sears ago with seves attacks of pain in the up- 
per abdomen. These came on at increasingly 


frequent intervals and required morphine for 
. 


* Published originally in Radiog graphy and Clinical Photography, 


July, 1933. 
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relief. The attacks usually followed the mges- 
tion of food and there was considerable bel hing 
with acid eruc-ations. A clinical diagnosis of 
gallbladder diszase was made elsewhere, but 
was not confirmed by roentgen-ray stud es of 
the gallbladder and gastrointestinal tract which 
were made at the те. 

Physical examination revealed a well-aour- 
ished and well-developed white female. The 
head, eyes, ears, nose, throat, heart, lungs, ab. 
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domen, genitalia and extremities were essen- 
rially negative. Blood pressure was: 180 svetelie, 
110 diastolic. The urine showed aslight trace 
of albumin. The only complaint was of vere 
pain in the epigastrium. 

Roentgenoscopic and roentgenographic ex- 
amination of the gastrointestinal tract (Fig. 1) 
showed that the heart and aorta were cf the 
hypertensive type. The lungs were withir nor- 
mal limits roentgenoscopically. The esophagus 
showed a defirite pouch at its middle third 
which filled and emptied itself as the pztient 
swallowed. Considerable cardioesophageal re- 
laxation was noted in the prone position, There e 


308 


was also a definite sacculation above the dia- 
phragm on the left side which had free com- 
munication with the stomach. This was sepa- 
rate and distinct from the esophagus and was 
very probably a herniation of the stomach 
through the esophageal hiatus. The stomach 
was of the steerhorn type and exhibited normal 
tonus and normal peristalsis. No gas bubble was 
seen in the stomach. The pyloric sphincter was 
patent and functioned well. The duodenum was 
apparently normal in size, shape, and position, 
was freely movable, and there was no tender- 
ness in the right upper quadrant. The five hour 
study showed less than 5 per cent residue, and a 
gas bubble was seen on the left above the dia- 
phragm in the epigastric region. At this time 
the head of the barium Column had reached the 
transverse colon. А twenty-four hour study was 
not made. Conclusion: Diverticulum of the 
middle third of the esophagus and herniation 
of the stomach through the esophageal hiatus. 
Operation (by Dr. John H. Lyons) revealed an 
opening beside the esophagus which admitted 
four fingers. This was closed with No. 2 chromic 
catgut. 


Comment. This is believed to be the first 
reported case of a hernia through the hiatus 
in which a diverticulum of the middle 
third of the esophagus was a complication. 


Joseph F. Elward 


SEPTEMBER, 1956 
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` j ECTOPIC STOMACH 
CASE REPORT 


е Ву D. W. ENGLISH, M.D. 


Assistant Radiologist, St. Louis City Hospital 
ST. LOUIS, MISSOURI 


ECENTLY a very unusual case of in- 

guinal hernia came to our attention in 

the Outpatient Clinic. The rarity of the 

. condition, rather than its difficulty of di- 

agnosis or method of treatment, seems to 
warrant its report. 


J.N., Jewish male, aged sixty-nine, presented 
himself to our clinic complaining of gastrointes- 
tinal upsets of two years’ duration. At the time 
of admission he was troubled with severe vomit- 
ing which curiously enough was free of pain or 
other distress. He had lost approximately 70 
pounds in the last year. 

On gastrointestinal roentgen examination the 
esophagus was seen to extend far below the dia- 
phragm into the left lower abdomen. The 
stomach was normal in size and outline but 
was displaced to a position low down in the 
pelvis. At least two-thirds of this organ, to- 
gether with the duodenum, was contained in a 
large inguinal hernial sac. A loop of small in- 
testine and a portion of the transverse colon 
were also found within the sac. 

At six hour examination the stomach showed 
complete residue. During this examination the поп. No intrins c lesion was found in the gastro- 


| patient had been up and about in the ward. intestinal tract. 
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Re-examination made with the patient in the The hernia was of twelve years’ duratioa and 
recumbent position and his hernia reduced, re- had never been operated upon. At operaticn -he 
vealed complete emptying at six hour examina- hernia was fourd to be of simple indirect trpe. 
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BILATERAL FRACTURE OF THE ANATOMICAL i 
NECK OF THE HUMERUS 
CASE REPORT . 
By L. E. SNODGRASS, M.D. 


ë PHILADELPHIA, PENNSYLVANIA 


PT case report was thought worthy of 
a placeintheliterature because bilateral 
fracture of the anatomical neck of the 
humerus is rare, and because the exact 
manner of fracture production is known. 
Dr. G. R. Miller, roentgenologist to the 
Episcopal Hospital, interpreted the films, 
and Dr. E. P. Pendesgrass of the Depart- 
ment of Roentgenology of the University 
of Pennsylvania, concurred in the diagno- 
sis. This case report is taken from the Sur- 
gical Dispensary of the Episcopal Hospital, 
and from the Surgical Service of the late 
Dr. A, P. C. Ashhurst. 


On June 8, 1932, M. C., a white female, aged 
fifty-three, entered the Surgical Dispensary 
complaining of pain and stiffness in both shoul- 
ders, more intense on the right side. These 
symptoms were of ten days' duration and dated 
back to a fall, at which time the patient became 
momentarily dizzy and pitched forward to the 
ground, striking on both forearms flexed at the 
elbow and held in internal rotation. Healing 
abrasions along the upper medial surface of 
each forearm served to support her statement. 








Roentgen examination of the right shoulder 
showed a fracture of the humerus through the 
anatomical neck (Fig. 1). Roentgen examina- 
tion of the left shoulder two days later (June 
10) revealed the same type of fracture (Fig. 2). 
Both fractures showed some comminution, 
with a displacement of the articular surface 
parallel to the long axis of the shaft op the 
right side, and at a right angle to the shaft on 
the left side. She was admitted to the ward for 
a few days, where Dr. Ashhurst saw her and 
advised conservative treatment. Movements in 
the shoulder joints were not restricted in any 
wav, and the patient was told to move her arms 
as freely as the pain would permit. 

Follow-up examination nine months later 
(March 22, 1933) found the patient satisfied 
with the result. She complained of some pain 
in both shoulders in bad weather, more pro- 
rounced on the left side. Clinical examination 
of the right shoulder revealed an arthrodesis 
of the joint with the position of the humerus 
shown in Figure 3, vielding an abduction of 
about 80? with the scapular movement. In the 
left shoulder (Fig. 4), flexion and abduction 
were approximately 60°, with normal internal 
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Fic. 3. Right shoulder, nine months later. 


and external rotation. These movements were 
accompanied by definite coarse grating. She 


continues to work at her usual occupation of 


house cleaning and as a domestic. 


In an atypical fracture such as this, with 
the shoulder girdle locked between the 
arms, one might expect the force to be 
transmitted through both clavicles ard the 
sternum. If this were the case, the fracture 
of one or both clavicles might be antici- 
pated. But the acute angle which the clavi- 
cle forms with the humerus when the latter 
is in the flexed position (abducted anterior 
to the coronal plane) would indicate that 
the, force in each clavicle with attached 
ligaments is one of tension and not of pres- 
sure. 

4 suggested mechanism of fracture in 
this case is as follows: With the arms up- 
raised in front to receive the force of the 
fall* each scapula is rotated and held for- 
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Fic. 4. Left shoulder, nine months later. 


ward, mainly Бу the serratus anterior and 
trapezius muscles. As the force is received 
on the internally rotated arm, the body is 
supported by the strong muscles of inte-nal 
rotation, namely, the latissimus dorsi, pec- 
toralis major aad teres major. These mus- 
cles create a powerful downward force on 
the shaft or the humerus, while the head of 
the bone rests on the glenoid surface, wh:ch 
is now more nearly in the horizontal plane, 
owing to the ar terior rotation of the scap- 
ula. A fracture of the anatomical necx is 
the result. 

The displacement of the head on the left 
side, at a right angle to the shaft, misht 
suggest a complete rupture of the trzns- 
verse humeral ligament, freeing the long 
tendon of the biceps from its groove. 

The end-result, without operative °n-2r- 
ference, was thought to be unusually zcod. 
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CARCINOMA OF THE BLADDER 
CASE REPORT 


By S. K. LIVINGSTON, M.D., 


F.A.C.S. 


HINES, ILLINOIS 


REASONABLE review of the litera- 
ture reveals that proved cases of 
metastases to the bony skeleton from car- 
cinoma of the bladder are rare. Graves and 
Militzer,’ reporting 5 cases, suggest that 
such deposits occur more often than com- 
monly supposed. Ewing! states: “‘Metas- 
tases are not common, but have been ob- 
served in liver, lung, pleura, kidney, in- 
guinal and axillary nodes." He does not 
mention skeletal metastases. Kretschmer,‘ 
in 1922, aroused interest in this subject by 
reporting 5 cases. Wells? in the same year 
reported a case metastasizing to the ster- 
num. Nicholls? reported a case in 1933 
In the 12 cases reported and reviewed 4 
were osteoplastic, 2 were osteoplastic and 
osteoclastic and 6 were osteoclastic. The 
method of dissemination is apparently 
either by the blood stream or via the lym- 
phatics. 
The following case is presented as an 
unusual manifestation of osteoplastic me- 
tastasis in a case of papillary carcinoma of 


the bladder. 


CASE REPORT 

O. O. (No. 42063), a white male, aged forty- 
one, occupation railroad mail clerk, was ad- 
mitted in June, 1932. 

Chief Complaint. Bloody urination. 

Family History. Mother died of cancer of 
the stomach'at the age of sixty-nine. Brother 
died of tuberculosis. 

Past History. Essentially negative. 

Present Illness. About three months before 
admission, bloody urine was noted at end of 
micturition. No note was made of this blood 
until two days before admission when blood 
clots were passed. No history of pain or other 
symptoms. 

Physical Examination. June 27, 1932. A well 
nourished and developed male showed nothing 
of significance on general physical examination. 
Kidney and bladder regions negative, as were 


^ 
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the genitalia. Thege was no adenopathy. The 
prostate was enlarged, regular and soft. The 
vesicles were not palpable. The urine was 
bloody. 

Cystoscopic Examination. A No. 24 Mce- 
Carthy cysto-urethroscope was passed to the 
bladder with ease. Nothing of significance was 
seen in the bladder vault. The left ureteral 
orifice was visualized and normal. Thé right 
ureteric ridge and ureteral orifice was occupied 
by a flat growth which was infiltrating the blad- 
der. This growth was ulcerating and necrotic 
in the center. The mass was 2X 1.5 cm. The 
trigone was otherwise normal, as was the inter- 
nal sphincter. А specimen was removed for 
biopsy. 

An intravenous pyelographic examination 
showed no genitourinary disease. 

Laboratory Findings. Urinalysis, June 
1932: Reaction acid; specific gravity, 
color, amber; albumin, heavy trace; sugar, 
negative; white blood cells, few; red blood cells, 
many; casts, none. Àn examination of the blood 
on June 27, 1932, showed red blood cells, 
4,430,000; white blood cells, 8,400; Hb, 80 per 
cent. Blood chemistry: Non-protein nitrogen, 
30 mg. per 100 с.с.; creatinin, 1.6 mg. ре® 100 
C.C.; sugar, 92.2 mg. per тоо c.c.; P.S.P. intra- 
venously, first hour, 30 per cent, second hour, 
то per cent. The Wassermann and Kahn гұас- 
tions were negative. 

Biopsy Specimen. Gross description: Biopsy 
specimen from bladder. Microscopig de&cfip- 
tion: Nests of large oval epithelial cells, with 
an abundant well-vascularized stroma. Mitogis 
noted (Fig. 1). Diagnosis: Carcinoma, transi- 
tional cell type. 

Treatment. Irradiation (radium bomb) ) 40,800 
mg-hr. suprapubically over the bladder, *and, 
40,000 mg-hr. posteriorly distributed over a 
period of three weeks at four hours per day. 
Distance то cm., portals то cm. Patient was 
discharged on August 9,891932, symptom- free. 

Readmission on November 25, 1932, for a 
recurrence of the terminal hematuria which 
reappeared about November 1; no other sub- 


jective symptoms. Cystoscopic examination on 
e . 
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SYSTEM TO MALIGNANCY“ 


By CHARLES L. MARTIN, E.E., M.D. 


Professor of Radiology 


e) 


Baylor University Medical School 


DALLAS, TEXAS 


. 
HE student of human physiology can- 
not escape the impression that cellular 

growth in the human body is rigidly con- 

trolled. Babcock? calls attention to certain 
suggestive facts such as the regrowth of 
epithelium over a denuded area to the 
proper size without exuberance of tissue; 
the regrowth of the liver to proper propor- 
tions when part of ie has been removed; 
the failure of skin, transplanted from one 
person's body to that of another, to grow, 
etc. There are undoubtedly forces in the 
body which stimulate and retard the 
growth of normal cells and since cancer 
seems to result from a derangement of 
these controlling factors, their study holds 
the greatest interest for the radiotherapist. 

Much evidence has been accumulated 
indicating that the secretions from various 
internal organs plav a vital róle in both the 
formation of tumors and the retardation 
of their growth. Such structures as the 
spleen, thymus, thyroid and the adrenal 
tend to exert an inhibitory influence while 
the glands which control sexual activities, 
particularly the ovary, favor the develop- 
ment of certain malignant tumors. 

The function of the spleen is 

understood but pathologists are agreed 
that malignant metastases are rarely 
found in it. Williams?? reported only two 
such implanjs in a series of 15,000 autop- 
sies. Brancati? and Cimoroni? were unable 
to make? transplants from malignant 
tumors grow in the spleens of animals, and 
Carra? reported an inhibitory influence 
exerted on transplants which were merely 
placed near the spleen. Oser and Pribram?’ 
went a step farther in that they carried 
out experiments which indicated that the 
susceptibilitv of animals to tumor trans- 
plants could be definitely increased by 
splenectomv. 


poorly 
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The thymus has been thought to inhibit 
the growth of epfthelial tumors for many 
years and the infrequency of epitheliomas 
in children is often accredited to the in- 
fluence of this structure. Foulerton,! more 
than thirtv vears ago, attempted to treat 
carcinoma with injections of extracts made 
{тот the fresh thymus gland, „апа 
Gwver?? also thought the growth of certain 
malignant tumors could be retarded in this 
manner. Hanson? has more recently re- 
ported the softening of malignant neo- 
plasms following the injection of karkino- 
lysin which is a thymus gland product. On 
the experimental side Magnini” has dem- 
onstrated an acceleration of the growth of 
sarcoma after removal of the thymus in 
voung animals, and Karnicki? states that 
thymectomy produces a fourfold increase 
in the rate of growth of tar cancer on the 
skin of animals. 

Much that has been said about the thy- 
mus also applies to the thyroid. Rohden- 
burg, Bulloch and Johnston”! in 1911 pub- 
lished evidence supporting their theory 
that thyroid secretion inhibited the growth 
of malignant tumors. More recently Kar- 
nicki,” working with experimental tar сап- 

er in animals, has arrived at the same con- 
clusion. 

Everyone is familiar with the thgory 
that a secretion from the adrenal gland is 
antagonistic to the growth of cancer 
because of the publicity given the Coffey 
and Humber!’ preparation. The effect ef 





this extract, together with similar prepara- , 


tions made from the spleen and the ovarv, 
on rat sarcoma was carefully studied by 
Bischoff and Maxwell. They concluded 
that these materials br@ught about no re 
gressions but in many instances thev did 
produce a liquefaction and opening of the 
tumors. Many earlier workers such as 
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eicher"and Echtermeyer" believed tkat 


the local application and i injection of ad- 
renalin was a valuable therapeutic proce- 
dure, and Sokoloff reported an actual re- 
gression of malignant tumors in rats after 
the injection of an extract of the suprareral 
cortex in combination with certain iron 
salts. . 

Summarizing the foregoing material, it 
seems that certain glands in the human 
body do oppose the formation of malig- 
nant tumors. However, there is as vet no 
published evidence available indicating 
that the extracts of any of these organs 
will, when injected into the bodv, com- 
pletely eradicate growing cancer cells. 

The other side of the picture, namelv, 
the formation of tumors through the ac- 
tivity of certain endocrine glands, is also 
of great interest. Most of the information 
now avallable centers about the female 
genitalia and it applies to benign as well 
as to malignant new growths. About fve 
years ago Kakuschkin? advanced the 
theory that uterine fibroids were produced 
by the continued stimulation of the uter.ne 
wall bv the follicular secretion in women 
who did not become pregnant. Wither- 
spoon? has recently produced more evi- 
dence indicating that the unopposed act. on 
of egtrin over a long period of time brings 
about the formation of fibromyomas. 
Reasoning in somewhat the same manrer, 
Gegchickter, Lewis and Hartman!’ have 
recently published the following statement 
regarding the female breast: “Супесо- 
mástja, evirginal hypertrophy and fibro- 
adenoma are produced Ьу the prolonged 
aed uninterrypted stimulation of the duct 
epithelium and surrounding connective 
tissue of the breast bv the hormone estrin.” 

Loeb? published data some fifteen уєагѕ 
*ago which clearly established the róle of 
oyarian secretion in the formation of can- 
cer of the breast in mice, and Cori! has 
. more recently verified and augmented his 
findings. Thev worked with strains of 
animals, 56 to 8p per cent of which nor- 
mally developed spontaneous mammary 
carcinoma. When castration was done be- 
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fore the animals were three months 515 10 
cancer developed. Castration done between 
tae third and fourth months gave elmest 
complete protection; between the fifth and 
seventh montis partial protection, and 
after the seventh month no protection. The 
cessation of ovarian function produced ло 
improvement if it was brought abou- ¿fter 
the tumor appeared. 

Loeb tried unsuccessfully to produce 
cancer of the breast in male mice by long 
continued injections of folliculin. Howes er, 
Lacassagne апі Мука? published an arti- 
cle in 1934 in which they stated that injec- 
tions of benzoate o$ estrin dissolve: in 
sesame oil given regularlv from the time 
cf birth into mice produced a rich netwerk 
cf excretory canals in the breasts of beth 
sexes with the secretion of a substance hke 
colostrum which condensed to form con- 
cretions. Cancer almost always appeared 
following this sequence of events. They 
also obtained folliculin from a cyst im a 
cancer of the treast of a woman fifty-seven 
years of age. Burrows? has recently roted 
the appearance of gynecomastia, -vsts 
and growths resembling adenomas ir. the 
breasts o^ male mice following the pro- 
longed external application of estrin dis- 
solved in benzene. Two of his animals 
developed mammary cancer. This zuthor? 
has also observed a hyperplasia and r-eta- 
plasia in the >rostates of these mice very 
similar to the changes observed ir -he 
hypertrophied prostates of elderly men. 
Zéphiroff and Dobrovolskaja-Zavadsk а а?° 
have obtainec a fat-soluble hormone from 
adenocarcinomas of the bregst in mice 
which resembles folliculin very closely. 

Organic chemists have made thar con- 
tribution to this subject by showing that 
the structural formulae of the carcinogenic 
elements in coal tar and the estrogenic 
elements in ovarian extracts are very simi- 
lar. Cook, Hewett and Hieger," after so- 
lating a series of cancer producirg sub- 
stances from coal tar, concluded that the 
carcinogenic properties were possessec onlv 
by certain compounds formed from 1:2 
benzanthraceae which was itself iract ve. 


It was also demonstrated that the tricyclic 
phenanthrene ring system was common to 
the formulae of all the active hydrocar- 
bons. Cook, Dodds, Hewett and Lawson" 


then tested the estrogenic properties of 


various coal tar products and were able to 
show that many of them had the power to 
induce estrus in castrated mice and rats. 
Their chemical studies indicated that the 
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Fic, 1. 1:2; 5:6 dibenzanthracene, which is one of 
the strongly carcinogenic substances found in coal 
tar, has a structural formula somewhat similar to 
that of estrin. Both are formed by certain addi- 
tions to a basic structure composed of three ben- 
zene rings. 


estrogenic property was common to those 
derivativef of dibenzanthracene which had 
been hydrogenated and supplied with 
hydroxyl] groups. Some substances had 
both estrogenic and carcinogenic proper- 
ties but one was always much stronger than 
the other. The formulae for dibenzanthra- 
cene and estrin are shown in Figure 1. 
Their structures are somewhat similar, the 


chief difference lying in the presence of 


oxygen and a hydroxyl group in the estro- 


* genic substance. 
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The foregoing data indicate that the 
presence of folliculin favors the formation 
of mammary cancer and it may even initi- 
ate the change in control which allows the 
epithelial cells in this region to become 
malignant. Burrows goes so far as to sug- 
gest that it may be possible in the future 
to estimate the likelihood of the develop- 
ment of cystic disease and cancer in the 
breasts of a given patient by the estimation 
of the output of estrogens and the rapidity 
of their disappearance from the blood 
stream. Loeb contends that malignant 
changes will occur only in those indiviquals 
who possess a hereditary cancer tendency. 
If we adopt these theories, how may our 
knowledge be utilized in clinical work? 

Loeb's experiments indicate that castra- 
tion offers little as a therapeutic procedure 
for carcinoma of the breast in mature 
individuals. However, Schinzinger sug- 
gested it in 1889 and Beatson? reported 
clinical improvement following surgical re- 
moval of the ovaries in 3 cases in 1896. 
Early in this century, Thomson?! reported 
improvement in 22.5 per cent of 80 cases 
and Lett? in 26 per cent of 99 cases follow- 
ing castration. The surgical method did 
not gain much popularity but in 1909 
Foveau de Courmelles!* reported the first 
cases treated by radiation castration and 
was enthusiastic about his results. Later 
Wintz?' adopted the procedure as a routine 
plan for his irradiated breast cases and was 
convinced of its value. The most scientific 
study of this problem has been carried out 
by Ahlbom? at the Radiumhemmet In 
Stockholm where he used radiation castra- 
tion in the treatment of 163«unfavorable 
cases. Sixteen patients received no other 
form of therapy and it is his opinien that 
they obtained neither a prolongation eof 
life nor any improvement in their tumors. 


In the remaining cases the addition of 


pelvic irradiation to the direct irradiation 
of the malignant tissu@ seemed to be o 
little benefit except in a small group of 
menstruating women pasteforty-five vears 
of age. In spite of this report, Taylor? 
advgcates castration as a routine pfocedurg 





Ог young women with mammary cancer, 
largely because of the likelihood of the 
appearance of cancer in the other breast 
during a subsequent pregnancy. His con- 
tention is partly based on a series of 29 
patients less than forty years of age 
studied by Trout? after radical breast re- 
sections. Two later becaihe pregnant and 
both of them developed cancer in the re- 
maining breast. It is the author's opinior 
that routine castration with its subsequent 
train of undesirable symptoms is hardly 
justifiable in young women with mammary 
cancer, but the procedure can do no harm 
and may be of real value to women past 
forty years of age. 

Although the foregoing statement ap- 


plies to cancer of the breast and most cf 


its visceral metastases it does not hold 
true for osseous metastases. Daland™ in 
1931 reported a case showing a marked 
improvement in the metastases to bone 
from a mammary carcinoma and I? re- 
ported a similar case in 1933. Dresser” has 
more recently described a series of 30 
menstruating women with bone metastases 
treated with radiation castration. Seventy- 
three per cent of these patients experienced 
relief of pain and 30 per cent showed a 
definite regression of the secondary lesions 
, evidenced by hyperplastic changes i in the 
* rarefied areas originally observed in roent- 
genograms of the affected bones. Little or 
no jmprovement occurred when the same 
treatment was administered to women past 
the menopause age. This procedure is sc 
impogtane that its value will be emphasized 


with a few case histories. 
4 . 
CASE REPORTS 


GASE Ie A married woman, aged thirty-four, 
had a radical resection of the left breast done 
for carcinoma in 1929. A subtotal hysterectomy 
without disturbance of the ovaries had been 
pefformed about six months previously. One 
aml one-half years after the breast operation 
*she wa$ examined because of a marked loss of 
weight, indigestion and pain in her chest. 
Metastases were discovered in two thoracic 
vertebrae, several ribs, one clavicle and both 


scgpulae. š 
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In December, 1931, she was brought to 
Baylor Hospital in a semiliysterical condi-ion 
because she had been told that she had about 
two months то live. She lay in bed with her 
knees clasped firmly under her chin and seemed 
to be suffering much pain. She was taking 
large doses cf morphine. 

Areas over the front and back of the pelvis 
received боо r (measured in air without beek- 
scattering) on successive days using 200 ky. 
6.0 ma., a target skin distance of 50 cm. and a a 
filter of 0.7¢ mm. of copper and 1.0 mm of 
aluminum. Single doses of the same type were 
given over the various bone lesions. 

The morphine was gradually withdrawn зо 
that it was completely discontinued at the end 
of three weeks. In six weeks she was almost 
free of pain and was able to sit up. Hot flasses 
were just beginning to appear. At the emd of 
five months she was walking about and Fad 
gained 36 pounds. At seven months she Fad 
gained 42 pounds and had no pain of any sort 
and was attending social functions in -he 
evenings. Films made at this time showed d-£- 
nite recalcification of the metastatic areas. 

At fourteen months local roentgen treat- 
ment was given to the thorax and lumbar 
region because of some pain in these areas. At 
sixteen months the skull was treated and com- 
pletely epilated because the patient’s attention 
had been unnecessarily focused on some small 
bone metastases in this region following rozat- 
gen examination in another clinic. At two 
years she developed pain in the left chest ard 
a moderate amouat of bloody fluid was as-i- 
rated from the pleural cavity. Roentgenograms 
revealed а band of soft tissue about 13 inches 
wide at the periphery of the lower left chest. 
This lesion did no- progress. At two years aac 
eight months she developed rather severe pam 
in the lower lumbar region partially reliev zc 
by local roentgen therapy. At thre years aac 
two months trom the time of castiation scc 
died with lung and liver metastases. 


Case 11. An unmarried woman, aged thirty- 
six, had a rad:cal nil ar the left breast 
done for cancer in March, . Five mont ts 
later severe pain appeared 1 in { * region of the 
left hip and sae was forced to stay in bed. `n 
December, 1932, she was admitted to Baylar 
Hospital complaining of pain in the hip seve- 
enough to require »piates. The thigh was he d 
in a flexed position and the leg could not be 
straightened. Roentgen examination revealed 
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metastases in the neck of the right femur, right 
side of the pelvis and the acromium process of 
the right scapula. 





and in four months she was getting about o 
crutches. At this time local recurrences on the 
chest wall and in the axilla were successfully 






Fic. 2. Metastases to the right scapula and right clavicle from cancer of the breast in Case 1 as they appeared 
. - . - - д . е 
at the time of castration and three and a half months, two years and three years after castration. 


Roentgen castration was immediately car- 
ried out as in the previous case and the bone 
lesions were also treated. In two weeks all the 
pain had disappeared and her medication was 
discoatinued. In six weeks she was sitting up 


^ 
treated with roentgen "irradiation. At ten* 
months the leg was straightened with the aid 
of an orthopedic consultane and she was then 
able to walk with a cane and to drive her саг. 
Shg had gained a total of 22 pounds and films 


4 
~ 
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— & the pelvis showed a recalcification of -he 


neck of the femur and multiple deposits of 
calcium in the bony pelvis, many of them be ng 


located in areas where no metastatic lesion h: 4 


` 
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Case rrr. An unmarried woman, авес forty- 
five, first consulted us in June, 1933, because of 
a tumor 15 inches in diameter in the right 
breast. There were several small glands in the 


Metastases to the left hip and pelvis from cancer of the breast in Case п as they appeared 


% at the time of castration and two months, ten months and nineteen months after castration. 


previously been discovered. She did well fcr 
сео years, at the end of which time she went 
* to another clinic because of digestive symptoms 
which she did not associate with her pervious 
trouble. She died iif another city two years and 
four months after the castration was per- 
farmed. ° . 


right axilla. She was not operated upon bwt 
twenty-three long weak radium needles of the 
type used Ьу Keynes were buried under the 
tumor and in the axilla for seven days. The 
lymphatic areas received боо r given in single 
doses. She had some pain in her back which was 
nor seriously regarded at the time. $ 


Charles L. 





Fic. 4. Weak radium needle implantation done by 
the Keynes method for a cancer in lower right 
breast measuring 13 inches in diameter in Case 111. 
The tumor disappeared and has not recurred dur- 
ing two vears of observation. 


Ar the end of a month all evidence of the 
tumor had disappeared but she still had some 
back pain. At the end of four months films 
were made which showed a partial compression 
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of the second lumbar vertebra. At that time n 
patient was confined to bed because of pain so 
severe that it required opiates for its relief. 
A roentgen castration was done immediately 


е 
— 


and the lesion was cross-fired with deep roent- ø 


gen rays through two portals on the back, each 
of which received 600 r. 

Six weeks after the treatment she was free 
cf pain and able to sit up. At the end of three 
months the spine was again cross-fired with 
deep roentgen rays. She was then able to be up 
all the time and soon secured a position as a 
stenographer. She has worked regularly ever 
since, à. period of two years and two months, 
and still has no pain and is in excellent general 
condition. Films made recently show no dbnor- 
mality in the affected vertebra except some 
compression of one side. 

The results obtained in these cases indi- 
cate that Dresser's conclusion that the 
improvement is due то the withdrawal of 
the ovarian hormone must be correct. In 
Case 1, no local treatment was given for a 
period of fourteen months after castration 
and the calcification of the bone lesions 
was progressive during this entire period. 
The data available indicate that bone 
metastases from cancer of the breast should 
in most cases show a definite improvement 
following castration lasting from one to 
three years. In the author’s cases the bone 
lesions showed little or no further actyyity 
but the patients eventually died with vis- 
ceral metastases. Some explanation of the 
selective effect exerted on carcinoma grow- 





Fic. 5. 


Painful metastasis in second lumbar vertebra of Case i at 


the time that it was discovered and at 


periods of two months and two years after castrationgwas done. The patient 1s still symptom-free. , 
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ing in bóne following the withdrawal of 


the ovarian hormone should be offered but 
the state of our knowledge of the endo- 
crine system at the present time hardlv 


“justifies any intelligent attack on this 


problem. The excessive calcium deposits 
observed in the bones of Case 11 suggest 
that the parathyroid glands may play a 
role in the calcification of the malignant 


deposits but this conjecture is difficult of 


proof. 
SUMMARY 
1. The secretions from certain organs in 
the body, especially the spleen, thymus, 


The Relation of the Endocrine System to Malignancy 321 


thyroid and adrenal glands, seem to exert 
an antagonistic effect on the growth of 
malignant tumors. 

2. The secretions from the ovary sem 
to favor the growth of benign tumo-s in 
the uterus and „breast and malgr:nt 
tumors in the breast. 

3. No effective gland extracts for che 
eradication of cancer have as vet сееп 
prepared but the withdrawal of -he 
ovarian hormone by castration produces 
marked benefit in certain advanced cases 
of cancer of the breast, especially those 


with bone merastases. 
e. 
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DISCUSSION 


Dn. RicHarp Dresser, Boston. Dr.Martin 
has given a most able discussion of a subject 
which has interested me for several vears. 

(Slide) Seven years ago, a woman, aged 
thirty-three, was referred for irradiation of 
recurrent and metastatic cancer of the breast, 
two years postoperative. She had extensive 
disease through the bones of the pelvis and the 
spine and also a diffuse metastatic process 
which you see here in the bones of the skull. 
In order to relieve her pain, we gave her a very 
moderate dose of high voltage roentgen radia- 
tion to the lumbar spine and pelvis. Strangely 
enough not only was her pain relieved, but the 
metastatic process regressed in the area irra- 
diated, and also the bones of the skull returned 
practically to normal, although there had been 
no irradiation directed to the skull itself. 
Incidentally, there was a cessation of menstrua- 
tion following the irradiation. 

A year later, a similar case was referred to 
the Massachusetts State Cancer Hospital for 
terminal care. The patient was forty years old. 
Her breast had been amputated for cancer two 
years before. А month before, Dr. Sosman had 
e examined her and found extensive bone and 
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lung metastases. She was having extreme pain 

in the back and lower extremities. We gave her 

moderate irradiation to the spine and pelvis, 

hoping we might relieve this pain, and again to 
our surprise the metastatic process regressed 
not only in the area irradiated but other artas. 

You see the skull has returned practically to 

normal. 

We concluded from these two cases that eur 
results must be due to the cessation of ovarian 
function which was produced by the irradiation 
to the pelvis, so that we have continwed With 
a series of cases of cancer of the breast showy 
bone metastasis. . 

(Slide) Total number of cases irradiated, 59. 
We have taken two groups; first, cages that 
have not passed the menopause, under forty- 
five (3c), and a group of 29 for comparison that * 
have passed the menopause. 

(Slide) Taking the second group, those cases 
over forty-five years of age, there has beeg 
regression of bone metasfasis in not a single e 
case. I might say this regression is determined 
by frequent roentgen examinations. Forty- 
eight per cent were relieved of pain more or 
less | temporarily, and in approximately half 
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* the cases there was no result whatsoever from the sping have shown decided improvem-n- 
the irradiation. but thejlesions in the chest and ribs have shown 


. 


In the next group, those that have not passed 
the menopause, we find very definite regression 


«of metastases as determined by follow-up roent- 


gemwexaminations in 9, or 30 per cent. We got 
relief of pain without demonstrable regression 
of the metastatic process in 43 per cent, and 
approximately one-quarter*of the cases were 
not at all affected by irradiation. 

Encouraged by the results obtained in these 
advanced cases, we are now applying roentgen 
castration (high voltage radiation over the 
pelvis) in all cases of cancer of the breast in 
young women, both the advanced cases and the 
favorable cases. 

In the more favorable group, the patient 
reports, is found operable and the breast is 
removed by radical operation. Ten days after 
the operation, we give postoperative irradiation 
to the operated site and then follow it by a 
sterilizing dose of roentgen rays to the pelvis. 

We have not a sufficient number of these 
more favorable cases, and we have not followed 
them long enough to give any definite report 
as yet, but we feel that the method certainly 
does offer something if only in a palliative way. 


Dr. Georce E. Pranuuzn, Philadelphia. I 
am convinced that in the woman who is still 
menstruating and has carcinoma of the breast, 
she had better be sterilized by irradiation, but 
that will not cure all of the lesions, as Dr. 
Dresser has shown. 

Within the past six months, I have had an 
experience with a recurrent carcinoma and 
extensive metastasis in a young woman whom I 


hawe had under observation and treatment cff 


and on for six years on account of metastasis. 
This last summer, she developed extensive dis- 
ease'pf the pelvis. She had had disease of the 
dorsal vertebra previously, but on account 

7. disease pf the pelvis I then sterilized her 
completely and also treated the 12th dorsal 
pat she had also extensive metastases in the 
bs and the lungs. I saw her two weeks ago and 
атаб ані her. The lesions in the pelvis and 


no improvemen- whatever, showing, I believe, 
we should not only treat the ovaries bat lso 


the whole lesiors. 


Dn. Мігтох FRIEDMAN, Newark, J. As 
we are demonstrating in our exhibit CH iie 
our results.seem to differ with the general соп- 
clusion thas estrin is the exclusive stimu aat to 
benign hyperplasias of the breast. Appecxi- 
mately zo per cent of the cases fall into taaz 
group. In the other $0 per cent of benign hrrer- 
plasias of the breast, there seems to be 2 de- 
ficiency of estrin, because the adminis-recon 
of estrin causes a disappearance of hyperpB zia. 
In the study of patientg with carcinoma of ће 
breast we do not find excessive estrin ir -he 
urine or-blood. There seems to be more thaa ће 
one simple factor of an excessive amount of 
estrin aggravating the neoplasms. 

Dr. Goldfeder, at Bellevue Hospitzl, 1as 
been able to grow, in culture, tissue frcm a 
metastatic node of a breast carcinoma farly 
easily but has been unable so far to culture г ny 
of the tissue taken from the breast itself. This 
would seem to :ndicate the presence of a still 
unknown local growth retarding chemical ог 
mechanism which has no connection w th 
hormones. 


Dr. Martin (closing). The last spea<er’s 
remarks indicate that he is quite familier wath 
endocrinology, and I was much interested in 
what he had to say. 

Routine castration in patients with cemer 
of the breast may be a helpful procedu-e burt 
the ill effects that so frequently appear when it 
is carried out in young women have prever ed 
my adopting it except when bone metas-ases 
are present. Dr. Pfahler has described the zeod 
results obtained from the direct applicatier of 
roentgen rays to the involved bones, алс | 
believe, a$ he does, that this technique sho 1а 
always be used. However, I am conwinced tiaz 
castration :mproves the results obtained nd 
makes them last longer and I see no objeet on 
to its use. 
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RADIATION THERAPY OF INOPERABLE · 
INTRA-ABDOMINAL MALIGNANCY 


WITH SPECIAL REFERENCE TO THE STOMACH* 


Ву E. A. MERRITT, М.р.ї 


Warwick Memorial Clinic and Garfield Memorial Hospitai 


WASHINGTON, D.C. 


HISTORICAL 


oo attempts have been made 
to treat inoperable gastric cancer since 
1903 when Lemoine and Doumer? reported 
3 cases materially benefited by roentgen 
therapy. Delherm and Beau? in a study of 
statistics previously made public Ьу Wer- 
ner (205 cases), Finfterer (19 cases), von 
Bombard (21 cases), Stark (8 cases), and 
a review of the results obtained by Jüng- 
ling, Scholander and Tengwall,? Solomon, 
and Holfelder? reveal outstanding instances 
of palliation but no survival of note except 
Werner's patient who survived three and a 
half years and 2 of Holfelder's, who were 
living and well two and a half and three 
and a half years respectively when re- 
ported. Holfelder? asserts that “scirrhous 
carcinoma of the stomach with diffuse 
thickening of the stomach walls is not 
benefited by irradiation but gastric car- 
cinoma in which a tumor is found is usually 
radiosensitive regardless of its intra-gastric 
location." 

Scholz? employed roentgen irradiation 
over a barium-filled stomach plus a gastro- 
enterostomy and reports a seven year cure 
in a gastric tumor mass. Kaplan? makes a 
detailed report of 108 gastric carcinomas 
and concludes that early diagnosis and a 
radical operative procedure are essential to 
reduction of death rate. He states that irra- 
diation hás thus far been of little avail in 
his hands. Friedmann,‘ in 1934, reported a 
gastric carcinoma treated by him in 1927 
after a partial gastrectomy. This patient 
lived four years in perfect health and died 
in the fifth year of liver metastasis. 

In all of these cases, the treatment given 
was probably inadequate compared with 
present-day standards. 


STATISTICS 

Levin!? presents a comprehensive ana- 
lytical study of the most recent surgical 
statistics and concludes that “radical sur- 
gery to date does not solve the problem of 
gastric cancer." He acvocates radon inter- 
stitially and a “course of high veltage 
roentgen therapy over the abdomen." 

The published statistics from the Cleve- 
land Clinic by Crile? show that but 7 out of 
736 cases of gastric malignancy survived 
the five year period, which is probably less. 
than the normal survival rate had the dis- 
ease been permitted to run its natural 
course. Knowledge common to all experi- 
enced physicians banishes the hope of cur- 
ing the disease by surgical measures alone, 
save in the exceptional case. 

No other noteworthy statistics are avail- 
able on the roentgen treatment of gastric 
malignancy, probably because radiologists 
are timid about reporting their experiences 
when cytologic proof is lacking. This leads 
me to the declaration that the diagnosfs of 
gastric malignancy can be made with a 
higher degree of accuracy Ьу the roentgen 
examination than by any and all other 
methods not excepting exploration and the 
microscopic section. ES 

There is one fundamental probfemethat 
cannot be estimated by a careful rot- 
genologic study and that is tħe sensitivity 
of the malignant stomach to irradiation. 
This, however, is readily determinedWoy sufb- 
jecting the patient to radiation therapy.e 
Now that the fractional method of Cou- 
tard or its modification is coming into 
general use, we may determine within @ 


period of two or three "weeks at moŝt the * 


degree of tumor sensitivity, which state- 
ment applies to malignant new growths of 


* Read at the Thirty-sixth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 24—27, 1955. 
T From the Radiologic Clinic of Drs. Groover, Christie and Merritt. ө . 
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the stonfach as well as other suspected 
intra-abdominal malignant tumors. 
We have advocated preoperative irradia- 
tion of obscure abdominal tumors for some 
“yeays and have never observed that it de- 
layed or prevented recovery. On the other 
hand, we have indubitable proof of its very 
great value as a life saving measure. 


DIAGNOSIS 


An early diagnosis is obviously all-im- 
portant. If the lesion is resectable we would 
not at this time advocate irradiation. How- 
ever, it must be admitted that the cure cf 
resectable lesions by surgery is the ex- 
ception rather than the rule. 

In the matter of routine procedure the 
roentgenologic method is far superior to 
any other. Kirklin’ feels that “the roent- 
gen-ray examination is the surest way of 
recognizing early malignant lesions of the 
stomach” and while he is not always able 
to differentiate a malignant from a benign 
ulcer he has followed many cases where 
the symptoms and clinical findings indi- 
cated a benign ulcer and found that the 
roentgenologic examination indicating ma- 
lignancy was correct. 

Moore! states that "the roentgenologic 
diagnosis of gastric carcinoma is a highlv 
accurate procedure—in experienced hands 
the*percentage of error should be less than 
5 per cent, the chief source of error being 
the failure to recognize small, non-obstruc- 
tive lesions in the cardiac portion of the 
stomach. Certain lesions may simulate 
malignancy, such as lues and benign 
growths? while foreign material in the gas- 
uy lumen and deformities from extrinsic 
pressure, esptcially gas in the colon, have 
been mistaken for cancer of the stomach. 
Howevér, the trained roentgenologist rarely 

eis deceived by these. The roentgenologic 
differentiation between a simple ulcer and 
am ulcerating carcinoma is extremely pre- 
сузе. Since the percentage of error is practi- 

* cally entirely on thé negative side a positive 
roentgenologic diagnosis of gastric ma- 
lignancy must jastify the treatment indi- 
cated for the individual patient and the re- 
sults obt%ned be accepted as authentic.» 
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Gray, Balfour and Kirklin? in their mon- 
ograph on cancer of the stomach state -^at, 
"Today chief reliance is placed on rozntgen 
rays for the discovery of carcinoma, es- 
pecially in its early stages and in most cases 
a confident diagnasis can be made without 
consideration of the clinical history. In 
addition, the roentgenologic methcd will 
determine the situation, extent and prob- 
ably histologic character of the rew 
growth.” Concluding, they declare, * When 
the roentgenologic examination reveals 
gastric disease the nature of which is doubt- 
ful, the diagnosis should always indude 
carcinoma as a possible alternative. for 
approximately 75% of the gastric lesions 
exposed on the operating table are malig- 
nant." 

Finally, I have a communicatior fram 
Dr. Lewis Gregory Cole! in which he very 
graciously permits me to quote him in the 
matter of diagnosis as follows: ‘“Rcent- 
genological dizgnosis of gastric neoplesms 
and their differentiation from inflam ma- 
tory lesions is more accurate than patho- 
logical diagnosis and differentiation based 
on microscopic sections. This radical state- 
ment is made with due consideration for 
established facts. An analysis of patho- 
logical findings reveals an incomprehensible 
diversion of opinion among reputable 
pathologists as to whether the lesions were 
malignant or non-malignant and still fur- 
ther dissension as to the type of lesicn. I 
hope to be present at the meeting го ex- 
hibit both the roentgenological and patho- 
logical findings in these cases at the scien- 
tific exhibit." 


CASE REPORTS 


This communication consists of a pre- 
liminary report on a series of 13 cases 
treated since January 1, 1934. Three аге 
living and apparently well and free o` all 
evidence of disease, roentgenologic exemi- 
nations of their stomachs having been 
made within tke past month. One is living 
with roentgenologic evidence of disease. 
Nine are dead cf the disease. 

We have taken these cases for trea-ment 
without regard to the condition of the эа- 
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ROENTGEN THERAPY IN GASTRIC MALIGNANCY 
_— i сы — - = % 
DEAD 
Sex Age Location Life after Treatment No. Treatments | Tumor Nd 
| . | _ 
F | 53 Body | 1 day 7 
M 9 Linitis plastica | 1 month . 4 
M 69 Fundus (postoperative) | 4 months 24 
F 42 Body 3 months 20 
M 56 Pylorus 2 months 12 
M бо Entire stomach 2 months 26 
M | 46 Pylorus (postoperative) | 1 month 22 
M 52 Entire stomach 2 months 23 
M sg | Esophagus and fundus 5 months 33 3,200 г 
E c Xe 
e. 
ALIVE 
M $7 Esophagus and fundus | 3 months recurrence 24 2,100r 
М | 50 Fundus and body | 1 year 8 months 23 2,200 r 
F 48 Body I year 5 months 2 2,500 r 
M 72 | Fundus and body 7 months recurrence 24 I,700 Г 
7 months well 38 4,1OO r 
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Fic. 1. Case 1. Lymphosarcoma of the stomach, 
showing deformity on lesser curvature before 
roen£gen therapy. 


tient or the extent of the involvement of 
the stomach and most of those who suc- 
cumbed were in a dying condition when 
treated. This statement also applies to one 
of the three who is liv ng and well today. 
We have learned, much to our surprise, 
that subjects suffering from malignant dis- 
ease of the stomach tolerate treatments 
very well. Treatments are given daily? ex- 
cept Sunday, after the modified Coutard 
technique. We are indebted to Dr. Vincent 
W. Archer of Charlottesville, Virginia, for 
the privilege of repcrting an additional 
case of malignant disease of the storpagch 
treated by him in 1931. . 


Case 1. P. D. White female, aged буе. 
Treated by Dr. Vincent W. Archer. Admitted 
to University of Virginia Hospital in May, 
1931, complaining of epigastric pa affer 
meals of one year duration. There wat, sómee 
nausea and vomiting and a great loss of 
strength. In two years the patient had loet 
71 pounds in weight. Roentgen examination of 


the stomach showed a pe®sistent deformity on , 


the lesser curvature (Fig. 1). Ап exploratory 
laparotomy was done and myltiple nodular and 
ulcerated areas were found within the stomach. 
Resection was impossible so a posteryor gastro- 

. . . 


\ 
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enterostoniy was done. Biopsy showed lympho- 
sarcoma. Wassermann reaction was negative. 
From May 28, 1931, to June 13, 1931, the pa- 
tient received two erythema doses of deep 
oentgen therapy to each 20 X20 cm. area over 

“М... and posterior stomach. In Septem- 
ber, 1931, the patient was again treated for a 
mass in the epigastric area. The patient has re- 
mained well four and one-half years since treat- 
ment. Figure 2 shows the condition of the 
stomach at the present time. 





Case 1. 
stomach four and one-half years after roentgen 
therapy. 


Fig, 2. Showing present condition of the 


Cage п. M. C. White female, aged forty- 
eight, For three months the patient com- 
plaf~led of epigastric pain and mucous stools 
(néver tarry ner bloody). On palpation there 
was a very hard lemon-size mass in the epi- 
gagtrium, Roentgen examination showed the 
palpablf mass to be on the lesser curvature of 
the st4mach (Fig. 3). Wassermann reaction 
was negative. From April 19, 1934, to May 18, 
1954, the patient received 2,500 r (measured in 
aig) to an area 20X20 cm. over the anterior 
*stomach and 2,300 r tô an area 20 X 20 cm. over 
the posterior stomach with the following fac- 
tors: 220 kv. (peaks), 20 ma., 50 cm. distance, 
Thoraeus tin filter equivalent to 2 mm. copper, 
NHAU 2 mm. copper. The first tregt- 
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тс. 3. Case п. Showing deformity on lesser cu-va- 
ture corsesponding to lemon-sized palpable mass 





1. Showing normal stomach one year 
and fe months after roentgen therapy.e 


Fic. 4. Ca 





Fic. 5. Case 11. Showing extensive papillary car- 
cinoma Grade 1 before roentgen therapy. 


ment was 100 r, the subsequent treatments 
were rapidly lengthened until the patient was 
receiving 250 r daily toa single area. The daily 
dose was kept at 250 r thereafter, and the two 
areas were treated on alternate days. The pa- 
tient was only slightly nauseated by the treat- 
ment. Her general condition was much im- 
proved at the end of the treatment. The abdom- 
inal mass disappeared. The skin showed only 
a dry exfoliation two weeks after concluding 
treatment. In five months the patient gained 
16 pounds. Patient has remained well one year 
and five months and is on a full diet. Figure 4 
shows stomach at present time. 


Case ш. 1. C. White male, aged seventy- 
two. Eight years previous to examination the 
patient fell off a horse and struck his side. He 
dates the onset of his trouble from that time. 
For the past seven months he has had indiges- 
tion. No nausea or vomiting. Figure 5 shows ex- 
tensive papillary carcinoma involving almost 
the entire body of the stomach. Wassermann 
was negative. From June 18, 1934, to July 14, 
1934, the patient received 2,100 r to an area 
20X20 cm. over the anterior stomach, 2,100 r 
to an area 20X20 cm. over the posterior 
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stomach and 600 r to an area 20X40 cm. over 
the lateral stomach with the following factors: 
220 kv. (peak), 20 ma., 50 cm. distance, Tho- 
raeus tin filter equivalent to 2 mm. copper. The 
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tumor dose was 1,700 r. The initial treatmen 
were 100 r; these were lengthened after art 


days until each area was receiving 250 r in 
rotation, only a siggle area being treated daily. 
Patient was not nauseated nor did he vomit at 
any time during or after treatment. Roentgen 
examination of the stomach two months after 
treatment showed considerable improvement. 
There was still, however, evidence of malig- 
nancy on the posterior wall. There was a dry 
desquamation of the skin. The stomach was 
washed and the centrifuged materidl was 
studied by Dr. J. W. Lindsay who reported 
papillary carcinoma on several fragments. In 
spite of the previous intensive therapy it was 
decided to give the patient a second series of 
roentgen therapy, more intensive than the 
first. To save the skin and improve the depth 
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Fic. 6. Case 111. Showing epidermitis two weeks after 
| А è 2 
patient received 3,000 r to each of three areas over 
the stomach, anterior, lateral and posterior. 


. 4 А 
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А 
dose a tin filter equivalent to 5 mm. copper was 
used. Six months after the first series the pa- 
tient received 3,000 r (measured in air) to each 
of three 20 X20 cm. areas, or a total of 9,000 
- in forty-two days with the following factors: 
Ye.. (peak), 20 ma., 50 cm. distance, 250 r 
daily, 25 minutes, with 1.25 mm. tin, 0.25 
copper and І mm. aluminum filtration. The 
tumor dose was 4,100 г. Thé patient tolerated 
the second series of treatment without nausea 
or vomiting and lost no weight. Figure 6 shows 
the skin reaction at its height two weeks after 
treatment. This healed without difficulty in 
four weeks. The patient is symptom-free now 
for one vear and four months since the first 
treatment and seven months since the second 
series of treatment. Figure 7 shows the stomach 
at the present time. 


Case rv. Н. W. White male, aged fifty. 
Complained of epigastric pain following meals 
of three months' duration. Vomited blood on 
several occasions and stools showed occult 
blood. Lost 6 pounds in weight and appeared 
very ill and cachectic. Wassermann reaction 
was negative. Roentgen examination of the 


5r 
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Fic. 7. Case ш. Shagving normal stomach one year 
and four months after initial roentgen therapy. 
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Fic. 8. Case ту. SFowing ulcerating malignancy en 
posterio wall of stomach before roentgen ћегаэу. 


stomach showed an extensive ulcerating car- 
cinoma ca the pcsterior stomach wall (Fx. +. 
From Jacuary то, 1934, to February 3, 173, 
the patieat received 2,150 г to the poste-ter 
stomach. эзег a 20 X20 cm. area, and 2,352 г 
to the ar-erior stomach. The tumor dose wzs 
2,200 г. Fhe following factors were used: 229 
kv. (pea, 20 ma., 50 cm. distance, Тћога= 5 
tin filter -equivalent to 2 mm. copper. Ther? wes 
immedia є improvement in the patient's com- 
dition af -r the first treatment of 100 r. After 
a few dass he was receiving 250 r daily to a 
single ава, the two areas being treated alter- 
nately. ^ he skin blistered two,weeks after 
treatmen- and was healed in three weeks. The 
patient's weight was 108 pounds at tonclus on 
of treatment; after five months it was :4^ 
pounds, and nine months after treatment = 


was 16g oeunds. The patient has remeire : 





symptom-tree now for one year and eight 


months. Figure ¢ shows the stomach at the 
present tame.* 


* Cases ı a and iv 
Case п died -wenty-one months after treatment. Six add: tic r- 
cases have b-en treated with good palliation in + cases, »u! = 


6 are now cexd. 


are alive and well in September. 1«7* 


Fic. 


[E 


2 
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9. Case 1v. Showing normal stomach one year 
and eight months after roentgen therapy. 
REFERENCES 
. Core, Lewis G. Personal communication. 
‚ CRILE, С. End-results of the treatment of malig- 
nant disease at the Cleveland Clinic. Surg., 
Gynec. & Obst., 1933, 56, 417. Abs. in Ам. 1. 


RoENTGENOL. & Rap. 


I4I. 

DELHERM, L., and BEav, Н. Que faut-il attendre 
du traitement radiothérapique des tumeurs 
de l'estomac. Paris méd., 

FRIEDMANN, J. Carcinoma of the stomach; re- 
port of a case treated by roentgen therapy. 
Radiology, 1934, 23, 104-107. 


THERAPY, 1935, 34, 


1950, 7, 190-192. 


Gray, Н. K., Barrovn, D. C., and KiRkLIN, 
B. К. Cancer of the stomach. 4m. T. Cancer, 
1934, 22, 249-286. 


HorrEten, H. Fortschritte der Róntgenthera- 
pie der Krebse des Verdauungskanals. Strah- 
lentherapie, 1931, 43, 497—503. 

Karran, I. I. A report of over 1,000 unselected 
cancer cases, treated in 2, at the 
New York City Cancer Institute, Welfare 
Island. Radiology, 1933, 20, 433-449. 

Кїккїлх, В. R. Personal communication. 

Lemoine and Doumer. Traitement d'un саз de 
cancer de l'estomac par les rayons X. Bu. 
Acad. de méd., 1903, 49, 719-721. 

Levin, I. Intraperitoneal insertion of radon and 
gastroenterostomy in carcinoma of the pyloric 


1951—195 


. SCHOLANDER, 


. ScHoiz, T. 


Dr. CHARLES A. WATERS, 
I was delighted to be asxed to open the discus- 
sion on Dr. Merritt's pz aper, chiefly because he 
is the first to come out in recent yeags and 
openly advocate irradiating these abdominal 
cancers. It is also gratifying to note the con- 
servative though positive position he takes in 
this problem. While his statistics are yet small, 
they are large enough to signify that things 
can be accomplished now that were unheard of 
years 

His 3 cases living and well, and apparently 
free of disease would indicate that in his series 
of 13 cases about 23 per cent were materially 
helped. They were probably cases which might 
not have survived the hospital mortality and 
were probably in the inoperable group. 

Why have our results in the treatment of 
cancer of the gastrointestinal tract been so 
unsatisfactory? Probably due to two things: 
(1) the lack of кае де concerning 
sensitivity of tumors, and ( 
in the method of a of radiant energy. 

I am sure we are all still of the opinion that 
radical resection in cancer is still the method 
of choice, but there 
nothing is ever done and the patient sent home 
without any palliative treatment being trigd. 
Dr. Merritt, ourselves and others 
found and reported instances when inoperMple 
abdominal tumors have been gendered oper- 
able, but let us examine our records. 

I will show a series of slides cov 
statistics from the Mayo Clinic, th 
Hopkins Hospital anc the Union MeMorial* 
Hospital in Baltimore. 
those of Balfour, Rankin, Whipple and Rdi- 
ford, 
Martzloff, Healy, Broderfand others. * 

An analysis of these various statistics indi- 
cates that approximately 
carcinomas of the gastrointestinal tract are 
inoperable with an operative mortgfity of 


SEPTEMBER, 


end of the stomach. Am. J. ROENTGENOL. & 
Кар. THERAPY, 1935, 34, 69-76. 
Moore, А. B. Personal communication. 
A., and Tenewa.t, E. Ein Fall 
von róntgenbehande tem inoperablem Cancer 


ventriculi mit langdauernder Besserung 


radiol., 1g26, 7, 415418. 


Application of roentgen radiation to 
the barium-filled stonach; contribution to the 
radiation treatmen- of inoperable gastric 
tumors. Kadiology, 1932, 78, 269-276. 
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ago. 
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) the improv ement 


are many cases in which 


have algeady 





These statistics are 


Pack, McLanahan, Merritt, Ewing, 
жо per cent of all 


a 


1936, 


. 


36, No. 3 


e VoL. 
per cent. The resectable ones without distant 
involvement yielded approximately 23 per 
cent of five year cures. 

Whipple and Raiford found that approxi- 

n dd 38 per cent of gastric cancers fell into 

srade їп and 44.2 per cent into Grade rv. 
Going still further it was found, from various 
statistics, that of all gastrgintestinal cancers 
about 31 per cent belong in Grade ш and 22 
per cent in Grade tv. Therefore, it is reasonable 
to suppose that many of the cancers of the 
stomach, colon and rectum are radiosensitive 
to a greater or lesser degree than was generally 
supposed. If this be true one is forced to the 
conclusion that radiotherapy is destined to 
play àn increasingly prominent rôle in this 
problem. 

Pack states that the majority of cancers of 
the stomach are radioresistant, only about 
10 per cent in his series showing clinical im- 
provement after irradiation. This may be ex- 
plained by the fact that he refers only to the 
inoperable gastric tumors treated in his series 
by this means. If this is true it is possible that 
a large percentage of his gastric cancers may 
have been Grades т, п and low ш. 

Ewing has recorded a small cell type of can- 
cer originating in the base of the gastric glands, 
some of which are anaplastic resembling 
lymphosarcoma in their structure and are 
radiosensitive. All of which definitely indicates 
a trend that many gastric cancers are in- 
fluenced to varying degrees by irradiation. 

I $hould like to record a case of gastric tumor 
which proved on exploration to be entirely in- 
operable. However, it was highly radiosensitive 
and almost completely disappeared under irra- 
diation. It subsequently proved to be a Grade 
n adenocarcinoma. The second operation re- 
veal ed ому a small nodule in the pylorus which 

resected by a Pólya closure. The patient 
ec Mie died an acute abdominal death 
and generalized abdominal metastasis was dis- 
covered. This case, how ever, proved one thing 
if "not g more and that is that a stomach 
ewhichfwas completely involved by an unusual 
rubbery type of growth responded to irradia- 
tien and became entirely operable. The char- 
aeter of deeply seated abdominal malignant 

e disease is often suclf as to defy every known 
method of scientific investigation. The time 
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honored surgical exploration of the abdemen 
as the primary step in the treatment of abdo ni- 
nal masses of uncertain etiology and unce-aain 
operabr:tz; may, we believe, be obviated in 
some czses by preoperative irradiation. 

At ome time there was relatively little nope 
for sue=ss in the treatment of carcinoma of 
the сегттх of the uterus. Irradiation today has 
gone a ‘omg wav toward dispelling this ho»e- 
lessness and probably there would be no bzsis 
for the торе of similarly brilliant results ir the 
domain «f gastrointestinal irradiation, bat œr- 
tainly Бете is fertile field which may yield the 
unexpected. 


Dr. ArrHur U. Desyarpins, Roches=r, 
Minn. | am delightedethat Dr. Merritt Fas 
brought ap this very interesting and impor-znt 
questior. not only for the members cf #215 
Society ^ut for the profession as a whole. 

It secs to me a mistake to use the gene-al 
word “malignancy” when we refer to a specific 
variety, such as carcinoma. Carcinoma s a 
variety af malignancy, but there are several 
others. п writing papers and talking about 
maligna ж conditions, we should be more care- 
ful and sore explicit, so as to avoid confascn. 

The B-st pathologists in the world often have 
difficult im distinguishing between a m:lzg- 
nant ep thelial cell tumor and a tumor of 
lymphoi= origin, and they freely and frar kly 
admit it Not infrequently, when we receive a 
pathologae report of carcinoma, grade 4, or even 
some of grade 3, the condition subseqven- v 
proves te be lymphosarcoma or Hodgkin's 15- 
ease. An-ther thing: the percentage of cases п 
which ly-phoblastoma begins in the abdom ea, 
that is, iz: which the main portion of the path- 
logic precess is in the abdomen, is much grez cr 
than is generally realized. We have had zn 
opportur ty to treat a number of patients wł o 
had wha- vas regarded as inoperable canse- of 
the stomech, and the percentage ОЁ substanzial 
improvement among them has beer» about 25. 
By this | mean improvement sufficient to make 
the trea-ment worth while, considerable m- 
provemezt in the general as well as the Iccal 
conditior. 3o far we have not been able to 
obtain cere or anything more than temporary 
improverzent, probably because we have aet 
been as thorough in our treatment as 2-. 
Merritt. 


THE TREATMENT OF CANCER OF THE SKIN BY 
DIVIDED DOSES OF HIGH VOLTAGE 
ROENTGEN RAYS* 


By RICHARD DRESSER, M.D., 


BOSTON, MASSACHUSETTS 


HE voluminous literature which has 

accumulated on the treatment of can- 
cer of the skin attests the interest that 
radiologists have shown in the manage- 
ment of this condition. Approximately 95 
per cent of small superficial epitheliomas 
can be cured by adequate doses of radium 
or roentgen rays, oreby surgery. The cos- 
metic results following irradiation are us- 
ually much better than those obtained by 
operation. 
epitheliomas are located on the face, irra- 
diation is preferable to surgery. 

It has been our practice for many years 
to treat small cancers of the skin with 
single intensive doses of lightly filtered 
roentgen rays or radium (5 to 10 skin ery- 
thema doses). The third degree reaction 
thus produced, if limited to a small area, 
will heal readily, there will be little scar 
formation, and a high percentage of cures 
will result. 

When the area involved by the epithe- 
lioma is large, and particularly when the 
lesion is indurated, the problem becomes 
more difficult. 
radium or roentgen rays sufficient to cure 
the lesion will often result in a radiation 
necrosis which will heal very slowly, or 
perhaps not at all. It has been our experi- 
ence that treatment of lesions 1 centimeter 
or more in thickness with long wave roent- 
gen rays Ё little penetrating power or the 
beta rays of radium often results in pri- 
mary healing, but with a high percentage 
of recurrences, presumably due tc the fact 
that the base of the epithelioma has re- 
ceived too little radiation. 


The implantation of platinum needles of 


low radium content (2-3 mg.) has proved 
3 mg F 


Since a larger percentage of 


A single intensive dose of 
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satisfactory in tle treatment of large epi- 
theliomas, but many radiotherapists do 
not have this type of equipment available. 
Moreover, the even distribution of radium 
needles throughout a large neoplasm is a 
dificult technical procedure and, if not 
properly carried out, will leave under-irra- 
diated areas between the needles which are 
sites for future recurrences. 

The use of radon implants (gold or plati- 
num seeds) also presents the disadvantage 
of uneven distribution of radiation. The 
intensity is very high within a few milli- 
meters of the implant, but the effective 
radiation extends scarcely more than a 
centimeter from the source. The even dis- 
tribution of radium implants is сис 
and this method has, in our experience, 
proved the least desirable form of treat- 
ment. 

The complete surgical removal of a 
large epithelioma 1s often impracticable, 
particularly when the malignant process 
has extended to the underlying tissues. 
Even though the disease can be eradicated 
by surgery, subsequent plastic operations 
are often necessary which result in a long 
hospitalization of the patient, and are not 
always successful even in the most experi- 
enced hands. 

The encouraging results бейней inMis 
treatment of malignancy of the lip, mouth, 
and pharynx by divided daily doses of high 
voltage roentgen rays lead us togbeliewe 
that a similar technique could b 
tively employed in the irradiation of cancer 
of the skin. The usual 200 kv. setting hes 


been used, with a filtration of 0.5 mm. of 
The target-skin distances «have |. 


copper. 
varied from 30 to 5o cm., short distances 


* The material for this paper has been collected from the Collis Р. Huntington Memorial Hospital and the Pondville Hospital at 
Norfolk (Massachusetts State Cancer Hospital). Read at the Thirty-sixth Annual Meeting, American Roentgen Ray Society, Atlantic 
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for superficial lesions and long distances 
for indurated lesions. The current has 
varied from § to 25 ma., depending on the 
capacity of the apparatus. All measure- 

in roentgens have been made in air 
This type of 
treatment has been applied chiefly to le- 
sions measuring more thar 2.5 cm. in diam- 
eter, but occasionallv to sme epithe- 
liomas of unusual thickness. 

This method was first employed by us 
six years ago. A total of 85 consecutive 
cases which have had at least a two-year 
follow up period has been reviewed. Ап 
accuráte statistical compilation of end- 
results has not proved practical. А large 
percentage of the patients were in the sixth 








Tase I 
MASSIVE METHOD 
Radiation Given in Two Weeks or Less 
54 Cases 
1,200 1,600 2,400 3,220 
Dose to to to to 
2 1,600r 2,400 r 3,200г 4,000r 
Healed by high | | 
voltage alone o | 5 17 2 





Healed by high | 
voltage and ra- 
dium 


[2] 

„„ 

12 
| 





Not Fealed | 





or seventh decade when they presented 
themselves for treatment, and although 
there was primary healing of the epithe- 
Пота, death from intercurrent disease 
shostly ensued. A number of cases were 
obv iously hopeless at the outset, and irra- 
diation was given only as a palliative meas- 
ure. It has seemed best to report the re- 
sults "primary healing" rather than 


*'cure 


The cases have been divided into two 
main classes: first, those that have been 
tated by what Канап termed the ‘‘mas- 
"sive method”: ; second, those that have been 
treated by the “protracted method.” By 
the massive method is meant a single roent- 
gen-ray series completed within a period 

. e. 
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of two weeks or less, giving daily treat- 
ments -f 200 to боо r. By the protracted 
methoc is meant the prolongation of Era- 
diation over a period of thirty ог m-re 
days. 

The8zcasesreviewedhavehadnoprev exis 
operati-e interference, or irradiaticn 


Tasce П 


PROTRACTED METHOD 


ov 


Racmton Given in Thirty Days or More 


31 Cases 
2,400 3,200 4,800 6,400 
Dc to to to to 


3,200 r 4,800 r 6,400 r &, доог 


Healed b> high 


voltage acne о 














Healed b ~ мећ 
voltage аі ra- 
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other methods; 54 were treated by the so- 
called r-assive method; 31 by the pro- 
tracted method. The results are given in 
Tables ала п. Several of the favorab e 
cases ar- depicted in Figures т to 4. 

It wil be noted that dosages of :,5-o 
r or less are entirely inadequate. Domats 
of 3,20С to 4,000 r given by the mass se 
method may be applied to the smaller le- 
sions, bet there is danger of radiaton 
necrosis this amount is applied to a 'a-ge 
area in a short time. The UM Gori 
given in a period of two weeks or less 3s 
2,400 to 3,200 r. In treating | small lesio æ, 
it is now practice to employ. daily dics 
of боо rz ‘that 3 is, the entire treatment 5 | 
complete] in four or five days. When th= 
disease 1x more extensive, the daily dose Б ( 
ia ie D 300 ог. 400 tT he irradiation ef | 


уегу larg* lesior ns is often extended over + ) 


) 


period o. two or three months (protracted 
method) with total dosages as high ned 
8,000 r. 

It muz be understood that hard aad 
fast rule: cannot be laid down. Success im 
the treatment of these lesions дереп = 
upon a xce adjustment of dosage which 





! 
| 


J 


Richard Dresser and Charles E. Dumas SEPTEMBER, 1936 
e 





Fic. та. Basal cell carcinoma involving wiag of nose, 
2,400 r high voltage roentgen rays in dady doses of 


300 г. 
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Fic. 26. Primary healing but daily dosage was too 
small and there was recurrence a year later which 
was treated with radium. P&tient died three years 





Fic. 2а. Epidermoid carcinoma; 2,000 r aigh voltage 


later of intercurrent cisease. 


А roentgen rays in daily treatments of 150 r. 
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. | | Fic. 32. Ne evidence of disease three years later. 
Fic. 3a. Carcinoma, probably epidermoid (biopsy 
S n); 2,500 r high voltage roentgen rays in 
• 








Fic. 44. Epidermoid c&rcinoma; 8,400 г high voltage — Fic. 44. Sn 11 persistent area of radiation necros є. 
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roentgen rays in a period of six months, plus 2,300 No eviderce of cancer. Patient died two years 
i mg-hr. ra&um in platinum needles. " later of iacercurrent disease. А 
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will be sufficient to arrest the growth and 
still not produce permanent radiation dam- 
age. There has been surprisingly little difh- 
culty from necrosis of underlying tissues. 
The response of basal cell epitheliomas has 
been rather more favorable than that of the 
squamous cell variety. 

It should be mentioned that the clinical 
differentiation between basal cell and epi- 
dermoid carcinoma is unreliable, and a 
biopsy should be done in all instznces. À 
close follow up should be kept on the cases 
and if recurrences develop, thev sh should 
be immediately treated. Recurrences are 
usually small and cam be handled by direct 
application of radium, or by intensive 
doses of long wa wave roentgen г rays. 


SUMMARY 


Daily divided doses of high voltage 
roentgen rays afford the best method of 
irradiating large cancers of the sian; heal- 
ing is often effected when other procedures 
fail. 

A more uniform dosage can be applied 
to the area of malignant disease than 15 
possible with radium needles, radon im- 
plants, or low voltage roentgen rays. 

There may be some virtue in the more 
selective action of the short wave lengths 
resulting from high voltage and heavy 
filtration, as compared with the longer 
wave lengths of low voltage and light fil- 
tration. 

Lesions not exceeding. 2.5 cm. in dia- 
meter may be given daily doses of боот 
with a total dose of 2,400 to 3,0co г. 

Larger Jesions are treated with daily 
doses of 300 to 400 r, the total dose being 
about 3,800 r. 

When treating very extensive growths it 
may be necessary to extend the irradiation 
over a period of two or three months with 
total dosages as high as 8,000 г. 

The results in eighty-five consecutive 
cases treated by this method are reported. 


DISCUSSION 


Dr. B. P. Wipmann, Philadelphia. This has 


been a very splendid presentation. Dr. Dresser 
. 
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has given us an experience extending over a 
period of six years, and besides being very in- 
teresting, it is particularly valuable and impor- 
tant from the standpoint of the progress that 
is being made in irradiation procedures today 
It is particularly important because he has used 
high voltage rays, 200 kv. and 0.5 mm. of cop- 
per, which I know most of us some time ago 
would have thought useless. He has shown re- 
sults that I think are comparable with any- 
thing obtained with the conventional proce- 
dures using the same voltages with varying 
thicknesses of aluminum, from 1 up to 6 mm. 
of aluminum. I am sure his results are compara- 
ble to any results obtained with radium of vary- 
ing qualities. е 

I know that some of the results which Dr. 
Dresser has obtained in certain selected in- 
stances, particularly where there has been deep 
infiltration of long duration, especially with ex- 
posed bone and cartilage, are superior to many 
of the results we obtained in the past with the 
so-called conventional techniques. 

; Our experience has been very favorable with 

| Dr. Dresser's technique in a few selected cases. 
The treatment had been for lesions og the so- 

| called 1 resistant type which I think were pri- 

; “marily” under-treated lesions, or the recurrent 

} lesions, but we have found this treatment espe- 
cially valuable where there has been infiltra- 
tion. We have not used it extensively except 
for the recurrent lesions, but I am convinced, 
and have been for a long time, that the problem 
is not so much a question of the quality ef гау 
as it is the quantity of ray. 

Some time ago, about eight years ago to be 
exact, we treated a series of lip cancers in which 
the extent of involvement was slight, but we 
elected to treat cases equally involved. We used А 

and varying «інск. 

СОР aluminum from 1 up to 6 А chen | 
o.; mm. of silver and brass; then o.5 mm. of i 
silver and lead with an equivtlent density of | 
3 mm. of platinum. The results were uniformly 
good. We estimated all received 5 «rythema 
doses. In the so-called resistant cases which J 
believe are frequently under-treated cakes, the | 
good results with additional treatment have 
been because more radiation was given апа. 
there seems to have bean a better toleranc of | 
the shorter wave length radiation, probably be* 
cause of the difference in penetration and ab-| | 
sor ption. 

In_relatively superficial lesions, where the 

. . 
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question of depth dose is not a serious factor 
and especially with lesions that are not too ex- 
tensively infiltrating, it makes no practical dif- 
ference about the quality of radiation. em- 
«оу, the result of treatment depends еп- 
tirely upon the quantity of radiation. The prob- 
lem of estimating the dose is still a more or less 
empirical procedure because the extent of in- 
filtration is a problem of clinical Judgment. 
'There is sufficient clinical evidence supported 
by physical measurements to indicate that 
short wave length radiation 1s more penetrat- 
ing, gives greater depth absorption and is ap- 
parently tolerated by the tissues, especially by 
the skin, much better than long wave length 
radiatfon. These factors offer an advantage that 
should make this procedure of short wave 
length irradiation of superficial lesions popular 
particularly with the advent of shock-proof 
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equipr-rr thar can be easily adjusted and 
with the bigh current facilities that will greatly 
dimini he time of treatments. 


Dn. ‘resser (closing). | want to thank Dr. 
Widmarn for his kind discussion of this paper. 


I do age with him ®t is a question of quantity 
rather zn quality PEO TER sur 
failures n the past with low voltage radiation 
have been due to the fact that we gave the sur- 
face of the tumor a tremendous dose, but das to 
the rap falling off in intensity of the long wave 
lengths :s you go into the depths the base of 
the lesim did not receive enough dosage amd, 
therefore, we got recurrences. The very geod 
results -azt were obtained from the implanta- 
tion of glztinum needles were due to the fact 
that we get the radiation at the base of the 
tumor rxtler than over its surface. 
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DEVELOPMENTAL CHANGES FOLLOWING 
IRRA DIATION* 


By WILLIAM S. NEWCOMET, 


PHILADELPHIA, 


OST articles referring to change in 

tissue following irradiation deal with 
those results observed within a few months 
after exposure; others consider it entirely 
from an experimental standpoint, and, with 
the possible exception of telangiectasis, 
very little attention has been given condi- 
tions viewed from a clinical standpoint to 
late changes which pay be observed. 

To illustrate this, the statement was 
made at a recent meeting, that a karge ab- 
dominal tumor, in a young child, was 
treated with some damage to the surround- 
ing structure but, in time, it was hoped the 
normal character would return. 

It is the purpose of this paper to present 
a series of incidents in which the immediate 
results of treatment were satisfactorv, so 
far as the disappearance of the disease was 
concerned. But vears afterward there were 
unusual and noticeable changes, which, in 
some instances, amounted to deformity. 
Naturally, most of these cases were chil- 
dren, but adults do not escape. Marked 
atrophic changes have been noticed follow- 
ing the treatment of acne on the faces of 
several women. In both women and chil- 
dren the arresting of the disease was per- 
fect at time of treatment and the patient 
suffered only a mild erythema. But five or 
ten years afterward there were marked 
signs of atrophy of the facial tissues al- 
though telahgiectasis was not apparent. 

It is wall known that in some cases a very 
small amount of irradiation is required to 
check bleeding and suppress menstruation. 
If a small dosage can produce these results 
what might be the consequences from re- 
peated and prolonged routine examina- 
tions to which some patients are subjected 
for diagnostic purposes, especially chil- 
dren? 

Attention to the lack of development fol- 
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lowing irradiation was noted when re- 


examining the results in a number of cases 
treated for angioma, after a lapse of about 
ten vears. 

The distortion was especially noticeable 
about the mouth. Shortly after treatment 
this organ presented a normal contour, but 


vears later some puckering at the site of 


treatment was quite evident. Where tasses 
of considerable size about the nose had 
been irradiated there was no later distor- 
tion of the tissues. 

It is very difficult to determine whether 
the lack of development was due to the 
irradiation or to the replacing of the nor- 
mal tissues by the tumor. 

This conflicting point is Ьу no means 
easy to determine and may be illustrated 
by the following observation. In the case 
of a port wine stain, where the vessels are 
small, and it would be supposed that there 
was very little tissue change; if gently 
pressed so as to deplete the blood vessels 
to bleach the part, it will be found to lack 
the sound feeling of the surrounding skin 
and a decided pitting is produced. 

It is also noted, but much more exag- 
gerated, in the cavernous type. This, to 
some extent, explains the poor result in 
the treatment of these supposed superficial 
cases. The depth of these vascular ch: ages 
in the tissue is not realized and in тату of 
them the underlying bone may be inv olved. 
In one case, reported a few vears ago, the 
discoloration was faint but uniform OYer 
the entire arm and shoulder. jm e 
grams showed the bones to be large 
affected side. For this reason, treatment 
was not given, although, in this instance, 
the bone structure wassapparently nonm, 
The shafts of the bones and the cancellous 
portion compared favorably with the other, 
normal arm. If the bone 1s involved in the 
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cavernous angioma the vascular changes 
partake of the same tvpe, and naturally 
the treatment in such cases would depend 
upon the extent of the involvement. 

*. АФ analogous case of megalodactylism, 
treated for Dr. Rugh, presented a some- 
what different condition: all the tissues 
suffered an excess growtlf, but it was con- 
fined to the second toe. 

In the foregoing instance the tissue 
change was limited in extent and in no wav 
interfered with the function of the part, due 
primarily to the fact that the area of irradi- 
ation,was restricted. 

In some other fields, in which it has been 
necessary to treat for a malignant tumor, 
the end-results have been distressing, but, 
unfortunately, at the present time it is 
difficult to see how they could have been 
avoided. 

The following short synopsis illustrates 
a typical case. 


A boy, aged two, healthy, except for a firm, 
hard, fixed tumor, 5 cm. in diameter, on the 
right side of his neck. The trouble began ten 
months before admission. Five months after 
the onset, the tonsils and adenoids were re- 
moved; they were thought to be the probable 
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Fic. 1. Atrophy of е skin following treatment 
" for acne. ә 
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Fic. 2. X rophy of bones on right side follow nz 
application of radium. 


cause о tie tumor. The patient was then re- 
ferred Кт roentgen treatment, which had no 
effect upor the growth. At this time he entered 
the Pre byterian Hospital and Dr. 3r-wn 
attempted to remove the mass but fown it 
was too cezp. A section was taken for examina- 
tion. D- Ziman reported it to be a fibrcsar- 
coma; tais was confirmed by Dr. Alen J. 
Smith. Æ month later the case was referre1 to 
the Oncelegic Hospital for treatment. А -> 
mg. radan pack was employed, filterec by 3 
mm. lea, elevated 1 cm. on wood. This had по 
effect шрот the mass. Then six glass seeds 2.5 
mc. eact were introduced into the mass ard this 
reduced = considerably. Three months lace- six 
more see s of 4.5 mc. were inserted. This cav sed 
the mass te break down. Considerable necrotic 
tissue ws removed, followed by а deep ulker. 
Four mcztas later the posterior edge was again 
treated —y cross-fire, 100 mg. being used for 
fourteen aours. The ulcer then healed dowiy 
and the timor disappeared. Six years later ће 
was brouzl t in for plastic work to*correct, со 
some extent, the deformity caused by the i-- 
diation. ^t that time the head was drawn qaice 
perceptibey to the right side. There was а lack 
of develc nent of the inner end of the clavet, 
the right side of the cervical vertebrae, anc -0 
some extent the right side of his face (Fig. 2). 
At the seme time the original section cf the 
tissue we. studied. 

Dr. Frec Bothe agreed with the orgmal 
diagnosis эї Dr. Eiman and Dr. Allen J. Sm ta. 
Dr. Jose»sF McFarland thought it to be a 








Fic. 3. Atrophic changes about hip followir g irradia- 
tion in infancy. Fracture at the age cf sixteen 
years. 


mixed fibroma, while Dr. Hueper found it to 
be a fibroma. 

The interesting fact in this discussicm was the 
pertinency of the original course of treatment. 
There has been no recurrence and the plastic 
operation has considerably improved the boy's 
posture. Unfortunately, the involved bones 
cannot be expected to grow. 

Another case of the same character was seen 
through the courtesy of Dr. A. Bruce Gill. The 
history of the case stated that when an infant 
the child developed a tumor of the thigh. This 
was removed surgically and found to be a fibro- 
sarcoma, Which recurred in a very short time. 
It was then treated by roentgen -ays and 
radium. At about eight years of age she suffered 
from a fracture of the femur, and the roent- 
genogram showed it to be at the junction of the 
upper and middle third. The femur, generally, 
presented the appearance of a bone after sev- 
eral months of treatment for fracture. The 
upper third, however, was very small and nar- 
row compared with the lower two-thirds, which 
was about the same size and width of the 
normal leg. The pelvic bone on the diseased 


Wiliam S. Newcomet 


4 


SEPTEMBER, 1936 


side showed the same lack of development 
(Fig. 3). For a number of years this girl had 
been able to get about and even swim, with this 
greatly shortened limb. At the age of seventeen 
there was a recurrence of the tumor and the, 
microscopic examination proved it to be а 
sarcoma of about the same type as the original. 

This marked lack of development appeared 
again in the bone$ of the fingers of a case re- 
ferred Ьу Dr. W. Edward Chamberlain. In 
this instance there was a cavernous hemangi- 
oma, with unusually large heavy vessels, in- 
volving the little finger and ring finger, and 
extending to the wrist. Radium had been ap- 
plied with very little effect upon the tumor, 
which in all probability was due to tht fact 
that these superficial vessels were closelv asso- 
ciated with the larger blood channels in the 
bone. While there was no decrease in the size 
of the tumor there was a very marked lack of 
development in the bones of the little and ring 
fingers. At the present rime the fingers on the 
affected side are much smaller than the normal 
hand (Fig. 4). 

In contrast to the cases just cited might be 
mentioned a sarcoma (probably giant ygll) of 
the sacrum, in a child about ten vears of age, 
treated for Dr. Rugh. Here, as shown by the 
roentgenogram, was a marked destruction of 
the sacral bone. After the application of 100 
mg. of radium for twenty-four hours the mass 
entirely disappeared and the bone structure 
was restored to the extent that it was impos- 
sible to tell which side the tumor had involved. 
The patient did not return for observation and 





Vic. 4. Atrophic change in thé bones of the hand 
following the application of radium. The hemangi- 
qna was not benefited. 
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about thrée years later was reported to have 
died of a recurrence. It would have been of in- 
terest to follow this child to maturity and note 
the effect of irradiation upon the bone struc- 

wey 
COMMENT 

The greatest degree of atrophy has oc- 
curred chiefy among chiltlren treated dur- 
ing infancy or at least before the third or 
fourth year. The effect of this retardation 
becomes less with age and the character 
of these changes resembles those seen in 
the adult. 

From the review of the facts, as here 
stated, there is a well grounded suspicion 
that these atrophic changes have not been 
recognized to the degree that the subject 
seems to warrant. In most instances these 
changes have occurred where intense ir- 
radiation was required for the relief of some 
malignant process. Thev seem to have been 
somewhat greater when the disease was 
situated over or near the epiphyseal end 
of the bones. But they have also been ob- 
served in cases where angiomata have been 
treated with a comparatively small amcunt 
of irradiation. The lips often showed this 
lack of development while it was not seen 
in similar cases upon the nose, even when 
quite large tumors were treated. 

This subject has another angle, not en- 
tirely within the scope of this article but 
bearing directly upon it, which is the pos- 
sible effect from prolonged and frequent 
roéntgenographic examinations of young 
children where they are referred from one 
hosyjtal department to another. Usually 
no record is made of the amount of ex- 
posure and while there may be only a faint 
tanning of the part its frequent repetition 
mast undoubtedly cause some effect upon 
tisse development. 

Inthe adult these atrophic changes may 
lead to very marked alterations of struc- 
ture and function, but the deformities seen 

„1% young children аже not so likely to occur. 
Under some circumstances the change of 
structure and function may be desired but 
great care must be taken not to include ad- 
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In е osing, it must be admitted thar -Fere 
are late changes in tissue following irradia- 
tion and at the present time there в no 
possibl- way to avoid them. But where pro- 
longed and intense irradiation is næes- 
sary these effects, should be thorougnily 
understood. 

DISCUSSION 


Dn. *.. M. Dorrance, Philadelphia. | th nk 
I have aad тоге than my share of these de- 
formitie- of all kinds, and suppose that is be- 
cause | save been associated with the rac |o- 
gists for a good many years. I do not knew why 
else I should heve seen so many. In the hte 
results t acre are changes in the tissues from -he 
skin anc bone, and I have seen all grades of 
these particularly of the muscles of the fax. I 
am glad 1 ат not seeing so many of these cases 
now, probably due to the change in treatment. 
I have zn the changes in the bone that Dr. 
Newcomet mentioned but practically all these 
treatmerts were given to children and the 
bones die not develop. I have seen them in the 
pelvis, in the hands, fingers, toes, clavicle, aad 
particul z-ly in the side of the face. I have sn 
them oc ur from both radium and roen-zn 
therapy. and they occur some years after trzzt- 
ment. The men who give the treatment ofn 
do not s= them. The cases are very distresscg 
for noth=g can be done for them. They sre 
due to overdosage; I think very heavy coraze 
was used im praccically every case | have sen. 
I agree таат carcinoma should be treated wich 
heavy dosage, but I wish to make a plea for 
lighter : —atment in angiomata. These char zs 
do not o«cur in zhe adult to the same degre 
and I am sure they are due to treating with too 
heavy Чезаре. 


Dn. GzogGE E. PranrEgm, Philadelphie. I 
think we must nct lose sight of the fact tha- n 
treating = patien- the first duty is to get that 
patient well. This first patient wifh atrop^ v 
and fraetare of the thigh was treated br а>. 
The patient was then four years old and is row 
seventeem I think the fact that the chilc 5 
alive тееп years after a recurrent fibrosa- 
coma is worthy of compliment rather than cn- 
demnatic-. The fact that we gave large dcses 
proves thet it was necessary, and the fact tæt 
there is a recurrence thirteen years afterward 
only shows that we did not give quite enov sh 
of it and iid not go quite far enough aroun. 
If it is a question of letting the child slie cr 
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treating sufficiently to cause atrophy, believe 
the right thing to do is to save the ch 145 life. 
It is advisable to warn the family that such a 
thing may occur, and I think wherever we 
treat over the epiphyses lack of development 
may occur even though we get the patient 
well. ү 

| reported several years ago a gant cell 
tumor case with a similar result. There was 
lack of development of the shoulder o: the side 
affected, but what was better to do for that 
patient even though there is an atrophv. The 
patient is happy, comfortable and developing 
normally in school. In treating serioas condi- 
tions I think we should not be too much afraid 
to treat sufficiently. la treating ang отага 1 
think we should perhaps be cautious, but only 
to the degree of getting the patient well even 
with the possibility of some damage. 


Dn. RorLiN Н. Srevens, Detroit. Last year 
at the meeting of the Radiological society I 
reported the case of an infant I had treated for 
nevocarcinoma. The child was five months old 
and apparently had been born with ths growth 
for one side was much larger than the other at 
birth. I gave a heavy roentgen treatment, 200 
kv., at the request of the doctors in charge of 
the case and of the parents. I explained that 
the child would perhaps not develop very well 
and that the ovaries would be destrored. I saw 
the child again last year and there was shorten- 
ing of the tibia and fibula although I never 
treated those bones, only treating tae femur. 
There was a shortening of 2 inches or one side, 
showing that the lack of development affected 
not only the bone treated but also the tibia 
and fibula which were not treated. 


Dr. Epwanp Н. Skinner, Kansas City, Mo. 
I wish to take a philosophical exception to the 
point of Dr. Pfahler and Dr. Stevens regarding 
children who have been treated anc achieved 
prolongation of life but without a »aralleling 
prolongation of happiness or comfort. The 
human species is not in such a precar»ous condi- 
tion at present that it could possibly vanish 
from the earth's surface. It is hardly justifiable 
to interfere too much with the biolegic career 
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of normal tissues by the treatment of tumors 
or congenital variations. Without making the 
statement as dogmatic as Dr. Pfahler's, "that 
we should treat to cure the disease," my point 
is, that we should treat the patient witg thee 
disease so that he may ultimately be a happy 
and useful biologic unit of the genus Horno. 


Dn. Maurice Penz, New York City. Has 
Dr. Newcomet ever observed the occurrence 
of tissue changes he described after radium 
without preceding treatment, or after destruc- 
tion by heat? In other words, how much de- 
formity of the tumor bed is due to the absorp- 
tion of the tumor, connective tissue replace- 
ment, pressure atrophy and how much to 
radiation effect? 


Dr. Newcomer (closing). In reference to 
the cases here cited, these tumors, which re- 
curred after operation, would have proved fatal 
if they had not been so treated. The conditions 
were explained to the parents and they were 
not only willing to take the risk but most grate- 
ful for the results. Dr. Pfahler's patient has 
been happy and could even swim with that 
shrunken limb. 2 

We fully recognize that these changes hap- 
pen when the disease is chiefly around the 
epiphyseal edge of the bone. In the several 
cases treated some years ago one could scarcely 
see any change from normal. 

If Dr. Skinner can write us a prescription 
whereby the disease can be relieved without 
damage to the tissues every one will be tHank- 
ful. 

In regard to the question by Dr. Lenz: All 
these cases were treated from five to fifteen 
vears ago and at that time this lack of develop- 
ment, due to irradiation, was not recogmized. 
At present, treatment is not pushed tA the 
extent that it was formerly, and when the 
patient matures the puckering pf the lips and 
the shriveled tongue аге less likely to occur. 
'The treatment of these cases is now prolonged 
for several years and only vigorous irradiation 
is used when the angioma is growing rapidly 
After the disease is controlled the amoun «may 
be reduced and the treatment extended over а 


period of vears. . 
e . 





THE USE OF LONG TARGET-SKIN DISTANCES 
IN ROENTGEN THERAPY* 


By 


EDITH Н. QUIMBY 
Department af Biophysics, Мет! Hospital 


AEW YORK CITY 


QO" THE physical facters which must be 
considered in any plan of roentgen 
therapy, only two, the filter and the dis- 
tance, may, in general, be modified at will. 
Voltage and milliamperage are dependent 
on the type of apparatus available; field 
size is determined by the anatomical boca- 
tion ôf the lesion to be treated; the time is 
decided after all the other factors are estab- 
lished. 

The effects on the distribution of the 
radiation within the tissues of changing the 
filter and of changing the distance Fave 
been shown to be independent of cach 
other.! It is therefore possible to investigate 

each alone. Recently there has been con- 
sidegable discussion of the value of increas- 
ing the target-skin distance considerably 
over those ordinarily employed. The obgect 
of the present paper is to investigate the 
possible advantage of such a change in 
technique, and to see whether an optin um 
distance can be established, in any part cu- 
lar case. 

Changing the target-skin distance has 
two effects which are important in radia- 
tion therapy. To a certain exten, it al-ers 
th« relative depth dose, and to a mach 
greater extent it varies the time гесижей 
to* deliver a specified amount of radiation. 
Any'discussion of long target-skin dis- 
tances must consider both of these points. 

The change i in depth dose is due to purely 
geometrical considerations, can be derer- 
mined accurately, and used as a basis for 
*defingte dosage calculations. The change in 
timff on the other hand, involving chanzes 
infthe rate of administration, and tre- 
епу in the amunt of both the dzily 
* and total doses, can be discussed only from 
a biological point of view. 

For the study of the physical side of -he 


question, the cepth dose was measurec in a 
parafür phantom, for distances of о, 
100, ami 150 cm., and a variety of 
fields ranging from то to 250 sq. œm., 
with filters of 0.5 and 2.0 mm. of cop- 
per. According to these data, the relative 
depth ccses, for all fields and both filters, 
varied within the lynits of experimertal 
error) wizh the distance, in accordance with 
calculamens made on the basis of the in- 
verse sc аге law, as shown in Figure 1. 

In th s figure, the increase in depth dose 
is show with increase in target-skin Cis- 
tance beyond co cm., for several depths. In 
all cases -he depth dose for the 50 cm. cis- 
tance is -aken as 100 per cent. The hnes 
pass thro igh the calculated* values for 70, 
100, 124, and 150 ст.; the circles represent 
the exper mental results at тоо and 150.cm. 
target-scm distance. Each of these is the 
average ef the values for several ficlds, 
ranging from 25 to 250 sq. cm. The siz of 
the circ indicates the range of values for 
different 3elds. For all depths, the experi- 
mental ~<lue is т or 2 per cent higher tian 
the calcalated at the тоо cm. distance. At 
150 cm. the variation is not systematic. Їп 
any case, it is so small that it can have no 
significance from the point of view of radm- 
tion dosace. 


* The mero 1 of calculation for the increase in depth dos, for 
any field, de) tl, and distance, over that for the so cm. distarze, 
may best be described by means of an example. ‘gp calculae һе 
increase in. fep-h dose at 12 cm. depth, with any given fie d, as 
the target-s« n zlistance is increased from so to 150 cm.: Fo. any 

«o go) 4 
em. i$ — = 5, 
(150 
or 0.111 of © e surface dose at so ст. The dose at 12 cm. cep th 
504-12)? М R ее 
- =0.146 of that for so cm. Theimp-o-e- 
à co +12)? E 





given irradietion, the surface dose at 150 


for 150 cm. i- 


А 2 . о. 146 
ment in dept dose, therefore, is ym =1 
dose at {о ст. в taken as 100 per cent, that at 150 cm. is 13: per 
cent. The gaix with the distance is the same for all fields (the s ze 
of the field сэє not enter into the calculations) but varies, of 
course, for di е ent depths. 





.32. Or, if the cepth 


e Read at ` e Thirty-sixth Annual Meeting, American Rggntgen Ray Society. st antic City, N. J., Sept. 24—27, 1935. ө 
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On this basis, therefore, if dept1 doses 
are known for the so cm. distance, trey can 
be calculated for any other, up to so ст. 
at least. For instance, the depth dese for a 
тоо sq. cm. field, with О. mm. copper filter, 
at 200 kv., and socm. target-skin d.stance, 
is 38 per cent, at a depth of 9 zm. At 
тоо cm. distance, from the curve о Figure 
I, it is 117 per cent of this or 1.17 X38, 
= 44.5. 


Edith H. 


Quimby 


SEPTEMBER, 
* 
to tumor depth. For small values Of the lat- 
ter ratio (representing relatively short dis- 
tances and deep-seated lesions) the former 
ratio (or depth dose) increases rapidly with 
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the distance, but after distances of abou ° 


10 to 12 times the tumor depth, the curve 
flattens considerably. This would be, for 
example, after 105 to 120 cm., for a то cm. 
depth. Evidently for such a calculated 
depth dose, when neither absorption nor 
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From the curves it 1s noticeable that, no 
matter how great the distance, thc increase 
in depth dose for small depths is msignifi- 
cant; theámprovement becomes more and 
more important with increasinz depth. 
This is to be expected, and the distance to 
which it is profitable to go can readily be 
found. If there were no absorptio? or scat- 
tering of the radiation by the tissues, the 


depth dose would be exactly the ratio of 


the squares of the target-skin ard target- 
tumor distances. The upper curve in Fig- 
gure 24 shows how this ratio changes in 
relation to the ratio of target-skir distance 
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CENTIMETERS 

/ 

$ 
scattering 1s considered, the optimun\\dis- 
tance would be about 12 times the tumor 
depth; after that, further gain would be 
slow. Now, for any given tumor depth, 
since the quality of the radiation is not 
changed by increasing the distance, the ef- 
fect of the intervening tissue on the 
tion will be about the same for all dista" 
and taking account of it would simply &e- 
duce all the points om this curve by (е 
same percentage. This has been done for a 
tumor depth оѓо cm., from the experimen- 
tal values, and the results given in the 
loyer curve. It is still енин im- 
. 
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provement is much slower after a distance 
12 times the tumor depth. 

In Figure 28 are the actual values for 6, 
9, and 12 cm. depths, plotted in terms of 
the Patios under discussion. It has been im- 
practicable to cover experimental as 
great a range as in the calculated curve, 
but it is still evident that the increase in 
depth dose slows down as the distance -atio 
exceeds 12. This indicates that there 15 lit- 
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The depth doses for 100 and 150 cm dis- 
tances save been calculated from pu»l shed 

values or 5o cm.*! For the intraoral lesion, 
assume a neck diameter of 12 cm., ard an 
irradis жоп through two fields of 50 sq. cm. 
each, аз shown, and consider the doses de- 
livered on the skin and in the midline. At 
the se zm. distance it is seen that 53 per 
cent of the skin dose reaches the micline: 
about 12 per cent passes through. Hence, 
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tla advantage in going beyond 100 to 150 
cmV even for very deep-lying lesions. 

“IE must be remembered that in order to 
produce these improvements in percen-age 
depth doses,it is necessary to increase the 
time of the irradiation in accordance with 
the inverse square law. That 1s, to increase 
the depth dose at то cm. by 19 per cent, 





by igcreasing the target-skin distance f-om 
gof 100 cm., it is necessary to use an ir- 
г{ папоп 4 times as long. To increase i- by 


*6 per cent, by goiag to 150 cm., requires 9 
times the irradiation. 

It is interestipg to consider some p-ac- 
tical examples of the value of increasinz the 


distanc& Two such are outlined in Figure Jy 
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from a tal of тоо per cent to each f ed, 
each sk п surface receives a total ef 115 
per cen-, while the midline receives 106 
per cent. [f the target-skin distance is in- 
crease! to тоо cm., each skin surface 15 
found te receive 120 per cent and the mid- 
line 11% This represents an improvement 
for the midline of 12 per cent, an increase 
in the skin dose of 4 per cent, or a ret in- 
crease fer the midline of 8 per cent. Ала 
in order to achieve this, it is necessary’ to 
multiply the irradiation time by four. 


* Dept! ces measured in a water phantom have been : hewn 
to be the sme as those in the human Бойу, while those meesured 
in a рага: »hantom are considerably higher.* Therefore, in- 
stead of usiss depth doses determined directly in the course of 
this work. 21 of which were in paraffin, it has been cens dered 
better to use zalues based on water phantom measurement . 
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NECK : 12 CM. 





DIAMETER 


50 SQ. CM. FIELD ON EACH SIDE 





50 CM. DIST. 100 CM. DIST. 


DIRECT ВЕАМ 100 100 
PROM OPP. SIDE 15 20 
TOTAL ON SEIN 115 e 120 
MIDLINE (1 PORT) 53 59 
TOTAL MIDLINE 106 118 


INCREASE MIDLINE 118 з 1.12 





INCREASE SEIN 120 = 1.04 
n5 





|. 
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FROM OPP. SIDE 
TOTAL ON SKIN 
MIDLINE (1 FORT) 
TOTAL MIDLINE 


INCREASE MIDLINE 


INCREASE SKIN 
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PELVIS : 24 CM. DIALZTZR 

200 SQ. CM. FIELDS ANTERIOR AND POSTERIOR Ы 
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50 cu. "D 150 СЫ. LIST. 
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DOTTED SQUARES SHOW DISPLACEY="T QF FIELD FOR 0.5 CM. 


NECESSARY TO OBTAIN 
GET-PHANTOM DISTANCES 








DISPLACEMENT OF DIAPHRAGM. 


Ете» 


On the other hand, consider a point ар- 
proximately in the middle of the pelvis. 
Here, as shown in the data tabulated on 

* the figure, an increase in target-skin dis- 


e è * 
tance from 5o to 150 cm. results in an in- 
crease of one-third in thg total dose de- 
livered to the lesion, with a practically 
negligible (5 per cent) increase on the skin. 


• Again, however, 


Vo. 
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in order to obtain this 
increase in the depth dose, it is necessary 
to multiply the irradiation time by тиз. 
With regard to the clinical effect of the 
eincregse in time, or diminution of intensity, 
résulting from such a change in technique, 
there is little definite data. With 200 kv. 
roentgen rays, 0.5 mm. copper filter, it has 
been found that if radiation is delivered at 
the rate of 20 to бог per minute, the th-es- 
hold skin dose is about soo r, but if the 
intensity is dropped to about 3 r per 
minute, with no change in quality (by 
changing milliamperes), the threshold cose 
Is increased to боо r. That is, with the 
specified reduction in intensity, or ce-re- 
sponding increase in time, there is an in- 
crease of 20 per cent in the amount of 
radiation necessary to produce the th-es- 
hold skin reaction. This change of intensity 
is in the range of that which occurs wien 
the distance is increased from 50 to more 
with a filter of 1.5 or 2.0 mm 


an тоо cm., wi 6 Or 2. ; 
-  ofNgpper. That is, because of intensity 


changes accompanying a change in dis- 
tance, phenomena of tissue recuperation 
begin to manifest themselves more mark- 
edly during the course of a single treat- 
ment. It 1s, of course, significant wheraer 
or not this recuperation is the same for -he 
skin. and the diseased tissue. This is a 
clinical problem, and can only be solved by 
experience. 

Additional complications of this sort 
arige from the fact that when the distance 
is Nereased the daily dose is frequently 
decreased. This means an extension of -he 
total'time, as well as a decrease in the in- 
tensity of the individual treatments, and 
the problem "of the relative recuperat on 
from the total dose, as well as that dur ng 
the, administration of the partial ones, m ist 
ebe “considered. These considerations far- 
nisl the explanation of the statement 
soffetimes heard that patients tolerate 
, better radiation aglministered with [по 
* target- -skin distances. 

It seems to be à matter of clinical agr2e- 
ment that radioresistant lesions respcnd 
better t« long-continued irradiation, that 
е 
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is, to small daily doses spread over а eon- 
siderabÈ period of time.!^* For such cc ses, 
especial y whea the tumor mass is d2ep- 
seated, > long target-skin distance моз і be 
desirall-. On tae other hand, for radiosen- 
sitive lesions, it is not so valuable, except 
in cases where it 15 desired to inclace a 
large p xt of tke body (possibly the ertire 
trunk) п a single field. With the tube 
holders m general use at present, ths is 
possible only a- great distances becaus2 of 
the mecLanical limitation of the diaphrz gm 
system. 

The zuestion of relative field anc dia- 
phragm sizes brings yp the consideration 
of the recessity of careful localizatior of 
the beam. Figure 4 shows the rea-ive 
diaphragm sizes, at 30 cm. from the tarzet, 
necessa~ to obtain a бо sq. cm. fielc at 
50, тос, and 150 cm. target-skin dis- 
tances. he dotted squares show the dis- 
placemeat of the irradiated area, o- a 
displacement of 0.5 cm. at the diaphragm. 
Of course, the greater the field, the ess 
significent this becomes, but it is evident 
that at ong dis-ances much more accurate 
means 3 setting up the patient and of 
keeping aim quiet are necessary than with 
shorter =istances. 


SUMMARY 


It has been shown that relative ceoth 
doses fer various target-skin distances ean 
be cale.lated according to the inverse 
square hw. If actual depth doses are 
known fcr any distance, they can be calzu- 
lated fer any other, between 50 and £o 
cm., at East. The increase in depth dose 
with distance is small near the Surface. end 
becomes steadily greater with ancreas rg 
depth. [t 1s not, however, advantageous to 
use distances greater than то to I2 times 
the tum ж dept. It is known that the time 
necessary to deliver a specified amount of 

radiatioz increzses as the square of -he 
distance. From a practical point of view, 
this increase in time is an important ezo- 
nomic tactor. From a biological aspect it 
introduces complications because of dif 
ferences їп tissue recuperation. It wo ikl 


be expected to make the use of long dis- 
tances more valuable in radioresistant than 
in radiosensitive conditions. The problem 
of localization of the field with гезага to 
the lesion becomes increasingly important 
with the use of longer distances. 


I wish to acknowledge my indebtedness to Mr. 
L. D. Marinelli for his assistance throuzhout the 
physical experiments, and to Dr. А. N. Arneson for 
the study of the effect of change in intensity on the 
threshold skin dose. I also wish to express my appre- 
ciation to Dr. G. Failla for his suggestions during the 
development of the problem. 
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Y DISCUSSION 


Dr. Ha&nigr C. Мс1хтозн‚ New York City. 
I have treated a small group of cases «t 100 cm. 
distance. I want to present two cases in which 
I tried two contrasting techniques оп the same 
patient. In one of them I considerec the result 
worth while, and in the other I dic not. 

'The first patient was an Italian wemen, aged 
sixty-five, with epidermoid carcinama of the 
cervix, graded International i, Schmitz 11, 
with a badly infected cervix and a plus four 
Wassermann. The following technique was 
used: 
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Factors Common to Both Sides 


Identical fields—16 X12 cm. each 
Same amount—1oo r daily to 1 anterior and 1 
posterior field daily; opposite sides on alternate days 
200 kv. (peak), 30 ma., 2.45 mm. aluminum used with, 
copper А 
Factors Varied оп Two Sides 


e Right Left 

Filter o.c mm. Cu 2 mm. Cu 
Distance тост. 100 cm. 
r per minute 28.5 5.9 
Duration of treatment 

per area 3 min. 25 sec. 17 min. 

daily per side 6 mir, 50 sec. 34 min. 
Total duration 8 weeks 3 days 9 weeks § days 
Total r per field 2,500 3,000 


*Depth dose at 11 cm. 36 per cent 39 per cent 


* At center of each pelvic field 
Sagittal diameter of patient 22 cm. 


The group of factors given on patient's right 
side represents my usual technique except that 
200 r per field is ordinarily given instead of 
тоо r. I have deviated from the terms of Mrs. 
Quimby’s present study by changing the filtra 
tion as well as the distance, but I was ШИТ ~ 
ested not only in obtaining maximum depth, 
but in making the intensity range as wide as 
possible; 39 per cent as against 36 per cent 
represents an improvement of about 10 per 
cent in depth dose. Mrs. Quimby tells me this 
improvement is due to the distance only, im- 
provement in depth dose from change of thick- 
ness of copper being practically negligible. In 
respect to intensity, however, the situation is 
quite different, the copper bearing a little more 
than half the responsibility for the lowered in- 
tensity as against the distance. Mrs. Quimby 
stated in her paper that 20-60 r/min. gis a 
threshold erythema at soo r, while 3 г/т. re- 
quires боо т. My intensities are gear, hese 
limits, and my total r is in the same ratio of 5 
to 6. с 

At conclusion of treatment there was des- 
quamation in right groin. Four weeks after 
treatment the groin was healing on right, des- 
quamation had spread to upper part of fields 
There was a similar condition оп рф гог 
fields. No desquamation at any time o hts 
no itching, no marked sense of heat; modeMate 
erythema only, followed*by pigmentatien. Ef 
fect on interior of pelvis as follows: Infection 
cleared rapidly, with no rise of temperature in 
early stages of treatment, and disappeared be- 
foge treatment was over. Clinicalenote two 


"d 
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e months after conclusion of treatment: Cervix 

normal in appearance. Fornices practically ob- 


* literated by contraction. Slight thickerinz in 


left parametrium, no gross evidence of disezse. 


The value here seems to be the deliver. of 


4007 through two opposite pelvic fields with- 
out a particle of skin desquamation. The -ol=ra- 
tion of the badly infected pelvic structures is 
probably explained by the*slow delivery on 
both sides, 100 r per field daily. It would heve 
been interesting to be able to show greater re- 
gression of disease on the left side than the 
right, but there is probably enough scattering 
effect so that this would be an unreliable dec we- 
tion, even if I were able to present it as a fact. 

Theesecond case was frankly experimental. 
The woman had metastasis from carcinomz of 
the breast in almost every bone of her body ex- 
cept hands and feet, and one would not o-d - 
narily waste time and tube hours on such a p ro- 
cedure. But from her mid-dorsal to sth lumbar, 
her vertebrae all happened to be involved in ал 
unusually uniform manner, without bad crush- 
ing, so I covered them with two 8X10 cm. 


ls. There is not time for much detail, but 
e theWgoportant factors were: 


Upper field, 200 r daily, 2.5 mm. Cu, so ст. dis- 
tance, total 2,000 r. 

Lower field, тоо r daily, 2 mm. Cu, тоо cm. d 
tance, total 2,000 r. 

In the first case, therefore, the daily r >er 
field was the same—the total r different. In this 
case the daily r was different—the total -he 
samee In this case also the variation in cB- 
tance was greater, as T to 2. 

Films made after two months showed 
moderate filling in of the vertebrae in beth 
fields, the lower no more than the upper. The 
skin Mifferences were not striking, or marked. 
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The errshema came on sooner in the uoper 
field, arc was sharper, but there was no des- 
quamat сп in either. 

As M- . Quimoy has shown, increased dep-h 
dose for cepths less than 5 cm. is insignidcanmt. 
The ave age depth below the posterior sk n 
surface => the centems of the vertebral bodies 
treated хаз estimated at 6 cm. She states tac-e 
is little zivantage in a distance greater than 
10-12 пат the tumor depth. The multiple here 
would be 50-72 cm. This case therefore ver fies 
the physical conclusions that the long distence 
technique is of little value at the lesser depzhs. 
I also fee that it is not worth while, if you are 
only gore to 2,000 r total per field, beceuse 
2,000 г wll not injure the skin much anyway 
in these Factions, at any reasonable rarge of 
intensity »r distaace. 

The st.enbling block to this type of techai quc 
is the eccnomic factor. But those of us who 
value it mav also console ourselves by reccgaiz- 
ing that is indications are otherwise limi-ed. I 
would raverate these as: malignancy; radiers- 
sistant amors; parts requiring maximum 
depth; where high total r required. Not worta 
while up t 2,000 r if given in such fracticns as 
here illus ated. 


Mrs. Озтмвү (closing). I want to express ny 
appreciation for Dr. MclIntosh's taking -he 
time and rouble -o attempt a clinical verifica- 
tion of the facts I presented. Her experiment is, 
of course, not completely satisfactory beca ise 
she did rct vary the filter and distance inde- 
pendentl-. What she has actually done is a 
study of mange cf intensity. Nevertheless, we 
do feel that, to a certain extent, she has shown 
clinical fi dings in agreement with the physica: 
prophecies 
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COMPARATIVE CLINICAL VALUE OF SUPER- 
VOLTAGE ROENTGEN THERAPY* 
WITH CASE REPORTS 
Ву T. LEUCUTIA, М.Р. à 


. DETROIT, MICHIGAN 


EARLY five years have now elapsed 

since the first attempts were made to 
enrich the roentgen therapeutic armamen- 
tarium with apparatus operating at volt- 
ages higher than the customary 200 kv. 
The first part of this time was naturally 
taken up with the development of new 
engineering ideas ard the coordination of 
the phvsical measurements. For the last 
three vears, however, a sufficiently accu- 
rate control of operation was obtained so 
that the clinical application of the so-called 
supervoltage roentgen therapy could be 
carried out in a routine manner with com- 
plete safety to the patient. It remains now 
to analvze the results obtained to deter- 
mine whether or not the use of such ex- 
tremely high voltages, with all the intri- 
cacies of generation and energization, 1s 
also justified from the practical stand- 
point. 

In considering the physical and biologi- 
cal aspects of the problem there are at 
least 3 reasons—as has been shown else- 
where! ?—why supervoltage roentgen ther- 
ару may be assumed to have a greater 
advantage in certain instances ever deep 
roentgen therapy with 200 kv.: First, 
there is an increase in the differential action 
of the roentgen rays with increasing volt- 
age. It is oyr impression from deznite data 
gained from some experimental work, that 
this difffrential action is the result of 
better absorption conditions and of more 
efficient scattering effect inherent in the 
greater penetration of the ravs at higher 
voltages. But regardless of whether the 
action is an indirect one or is directly 
dependent on the differential function of 
the wave length—and this leads us to the 
second point—there can be no doubt that 





a proportionateN larger dose of radiation 
can be administered with increasing volt- 
ages. Lauritsen,?^ by converting the “r” 
into the "erg" unit of energy and by mak- 
ing use of certain practical observations 
concerning the number of ergs absorbed 
per I cm.? of skin to produce an erythema, 
which he then applied to water as the ab- 
sorbing medium, calculated a curve of the 
total number of roentgens required to 
cause a certain biological effect, as, for 
example, an erythema for the various 
voltage ranges up to 2,200 kv. This curve 
has now been verified in practice as high 
as goo kv., and it may therefore be ac- 


cepted as reflecting truly the e cda 
increase in the amount of radiation Which 


can be administered with increasing volt- 
ages. To take one single example which 
refers directly to our problem: if, for 
instance, a dose of боо r produces an ery- 
thema at 200 kv. (peak), at боо kv. (con- 
stant) a dose of nearly double that amount 
can be administered to produce the гате 
degree of erythema. Third, the percentage 
depth dose shows, in addition to certain 
other deviations from the old 1sodose 
curves as plotted for the 200 kv. radiagon, 
an appreciable and proportionate indfease 
with increasing voltages. The symmation 
of these three effects, due to more suitable 
absorption situations, is goted to still 
greater advantage in the deeper locations 
of the body, with rhe result that a cor- 
respondingly larger and a more homogene- 
ous energy can be delivered with incrgasing 
voltages to a deep-seated tumor, е þe- 
ing at the same time less injury to the Xin 
and overlying tissues* . * 
Obviously, it will remain for time to 
furnish the unbiased prgof that improve- 


* From the Department of Roentgenology, Harper Hospital, Detroit. Read at the Thirty-sixth Annual Meeting, American 
) Pu 
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* ment in tHe above physical and biological 
criteria is followed by a similar improve- 
ment in the clinical effect. Comprehensive 
comparative statistics, dealing with ive 
‘gar enres in the treatment of cancer, will 
be necessary to establish irrefutable evi- 
dence in this respect. But until then we 
may undertake the rather bold and лог 
altogether too academic step to point to 
certain arbitrarily chosen lesions, mostly 
cancerous in nature, which on the basis 
of past experience with 200 kv. have been 
noted to respond more readily to the super- 
voltage technique. In considering such 
lesions, it appears best to proceed along 
the line of anatomic distribution or leca- 
tion of the pathologic process rather thaa 
to follow the scale of radiosensitivity of 
the tumor elements composing it, for it 
appears that the basic laws governing the 
radiation response remains essentially un- 
a Such a procedure also has the 

antage that the problem resolves itself 
aes the practical standpoint into one o? 
technical application. 

(1) Superficial Lesions. In this group we 
include cutaneous cancers or other malig- 
nant tumors of the skin and those neo- 
plasms which originate or lie underneath 
the skin near the surface of the body. The 
techgique of the radiation therapy of 
cutaneous cancers and other malignan- 
tumors of the skin, as, for example, melaro- 
sarcoma, etc., is now fairly well established. 
Itagpears that the administration of heavy 
dose of roentgen rays of rather low velt- 
agé—whether used alone or in conjunction 
with other accessory methods (excisicn, 
electrocoagulation, curettage, etc.)—con- 
stitutes the method of choice. It has been 
ous custom for the past twelve vears at 
Harper Hospital to make use of the so- 
Calledg*hy permassive" method? whenever 
the sion is not too large at the base эг 
toof elevated above the surface. This 
jnéthod consists in the delivery of 4-5 skin 
unit doses over the malignant process, by 
including 1 cm. оф normal skin around it, 
with roentgen rays obtained with 85-125 


ky. (peak) and no filter. When the lesign 


is large than. £ cm. in diameter and rises 
for 2 cr= or more above the surface of the 
skin, the‘ mixed irradiation" with two ty pes 
of roer-zen rays is applied. This consists 
in the ziminis-ration of 1 s.v.p. of more 
penetrating roentgen rays with оос kr., 
I mm. Cu plus 1 mm. Al as filters first, 
and thea 2-3 s.v.p. of unfiltered rave of 
low penetration as used in the “hypern as- 
sive" method. There is, however, a certain 
—fortumately, rather small—number of 
skin malignancies which even with the 
“mixed rradiation" with the two types of 
roentgew rays will receive inadequate 
treatment, and a temp rary suppressior of 
the pro=ss is all that is brought abcut. 
This we observe in lesions which are cf a 
fungatirs type, rising above the surface 
for 3 ст. or more, and in the invasive, 
squamows cell cancers which often pene- 
trate de= into the underlying tissues, pro- 
ducing tot infrequently secondary infec- 
tion especially around bone structure. In 
such instances, roentgen irradiation w th 
the methods used hitherto will fail to com- 
pletely destroy the malignant cells of the 
deeper = таба which are the most important 
from the point ef view of cancerous act v- 
ity, anc a temporary restraint of the 
growth = all that may be expected. The 
introdu on of supervoltage roentgen rz vs 
in the “mixed irradiation" is here of 
decided benefit. The technique which we 
have eve ved during the last three years 
in this respect is as follows: 1 s.v.p. (1,200 
r with Eack-scattering) is administered 
with șoc kv. (constant), 7 mm. steel plus 
3 mm. å plus 2 mm. celluloid as files, 
over the entire lesion and a large area sur- 
rounding t, then т s.v.p. (боо г With back- 
scatterirz) Is given with 200 kv. (peak), 
т mm. C. plus т mm. Al as filters, limited 
to the site of the lesion proper, and fira.lv 
2—3 S.U.X* (I s.U.D.—300 r with badk- 
scatterinz) with 85 kv. (peak), no filter, is 
delivered through a lead window only to 
the thicher or more infiltrating point of 
the lesic =, being careful here to protect 
the погтт 1 structures. The entire irradia- 
tion is cz —ied ouz in one single sitting, Tae 
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Case 1. Advanced carcinoma of zygomatic region: а, 4, before and c, d, after treatment. 
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Advanced carcinoma of he left orbit: e, 


before and с, d, after treatment 
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reaction which develops is rather severe, 
but since it remains localized to the area 
exposed is in no way damaging to the re- 
pair processes. Within eight to ten weeks, 
complete healing takes place, as a rule, 
with very satisfactory cosmetic results. 


Case 1. J. W., male, aged sixty-five. Eight 
years ago the patient first noticed a small, 
ulcerating, wart-like lesion of the right cheek. 
This grew progressively larger, but produced 
no symptoms. 

Findings January 23, 1934. There was an 
elevated carcinomatous lesion of the right 
zygomatic region, extending from the outer 
border of the orbit neagly to the ear, measuring 
7 cm. in the horizontal and 6 cm. in the vertical 
diameter. The elevation in the midportion was 
about 3 cm. There were several small ulcera- 
tions, with some pus oozing from the deeper 
structures, indicating secondary infection. (Fig. 
1, а and 2). There was no enlargement of the 


regional lymph glands. The general condition of 


the patient was uninfluenced by the lesion. 

Treatment. On January 23, 1934, radiation 
with mixed (three types) roentgen rays was 
gven directly over the lesion in one seance: 

I 5.0.0. = 450 kv. (constant), 7 mm. steel+2 
mm. Al+2 mm. celluloid as filters, field 10X10 
cm., 60 cm, skin target distance, rate 20 r/min.; 
dose: 1,100 r (with back-scattering). 

I 5.0.0. = 200 kv. (peak), 1.5mm. Cu4- 1 mm. 
Al as filters, field reduced to 6.5X7.5 cm., 45 
cm. skin target distance, rate 20 r/min.; dose: 
боо r (with back-scattering). 

2 s.U.D.— 85 kv. (peak), no filter, field 6X7 
cm., 28 cm. skin target distance, 5 ma., 8 min. 

Total dose: 4 s.v.p. 

April 20, 1934. Lesion healed. 

July 39, 1935. Lesion healed (Fig. 1, c and 4). 


Case п. W. T., male, aged sixty-nine. About 
eight years ago the patient first noticed a small, 
pimple-lilæ lesion of the left temple. This in- 
creased slowly but steadily in size. One year 
ago the lesion was excised by a loca! physician. 
The healing was not complete, however, and 
there was prompt recurrence with steady 
growth. 

Findings June r5, 1935. There was a very 
large carcinoma of the left temple, measuring 
6.5X7.5 cm. in diameter at the base and of at 
least 4 cm. elevation. There was central ulcera- 
поп with a purulent discharge through several 
sinuses which seemed to penetrate into the 
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carcinoma in a honeycomb manner. There was * 


secondary edema of the left eye with complete 


closure (Fig. 2, a and 4). There was no enlarge- * 


ment of the regional lymph glands. 

Treatment. On June 12, 1935, irradiatign with 
mixed (three types) of roentgen rays was given 
directly over the lesion in one seance: 

I:S.U.D. — 500 kv. (constant), 7 mm. steel+2 
mm. Al+2 mm. celluloid as filters, field 10X12 
cm., 60 cm. skin target distance, rate 20 r/min.; 
dose: 1,200 r (with back-scattering). 

I S.U.D.=200 kv. (peak), 1.5 mm. Cu+1 
mm. Al as filters, field reduced to 7X8 cm., 
45 cm. skin target distance, rate 20 r/min.; 
dose 600 r (with back-scattering). 

2 s.U.D.— 120 kv. (peak), no filtet, field 
6.5X7.5 cm., 28 cm. skin target distance, 5 
ma., 8 min. 

Total dose: 4 s.v.p. 

August 5, 1935. Lesion healed (Fig.2, c and d). 


Another field in this group is represented 
by the malignant lesions which are just 
underneath the skin (neurogenic sarcoma, 
spindle cell sarcoma, etc.), or in structures 
very near the surface of the body (тёсаѕ- 
tases to cervical, supraclavicular, infra- 
clavicular glands, etc.) where crossfiring is 
very difficult. Supervoltage roentgen ther- 
apy, because of the more uniform and 
larger distribution of the radiation in the 
first 2 or 3 cm. lavers beneath the surface 
and because of the greater toleranee of 
the skin, will often lead to better results 
with one single field than 200 kv. deep 
roentgen therapy with the crossfiring 
method. 

(2) Lesions about the Face and fi. 
There is hardly any location of the human 
body which offers а medium as complex 
and unsuitable for homogeaeous irradia- 
tion as the face and neck. The presence of 
the air- containing oral and upper геѕржа- 
tory cavities with all the numerous acces. 
sory fossae and sinuses, the sharp angula® 
tion of many of the panes, the very p 
lar anatomic construction and, in many 
instances, distributiof of the teeth, the 
great variation from individual to indivi- 
dual of the contour of the nose, chin and 
neck, and finally the great radiosensitivity 
og some of the structures contained therein, 
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as, for exdmple, the cartilage of the septum 
of the nose, or still worse, of the larynx, 
etc., constitute factors which rencer the 
volume to be irradiated so variant in cor- 
fernfftion and heterogenous in demsity 
that the exact calculation of any depth 
dose becomes an impossibility. This creat 
physical difficulty has Been reflected in 
no uncertain manner in the clinical results 
in the roentgen therapy with 200 kv. cf all 
lesions located about the face and neck. 
To take one example: It is fairly well 
agreed that metastatic carcinomas to the 
submental, submaxillary or even cervical 
glands are quite resistant to radiation, 
whereas the same type of carcinoma in 
other locations, as, for instance, in the 
axilla, may entirely disappear following 
irradiation. For this same reason, the local 
application of radium, either in the form 
of interstitial puncture or tubes or sur-ace 
applicators has been brought more and 
more to the foreground in the treatmert о? 
most lesions of the nasal, oral, pharyn zeal 
and laryngeal cavities, external irradia лоп 
with roentgen rays being reserved me-ely 
as an accessory method. If the lesion ap- 
peared more extensive than could be cov- 
ered with radium, palliation was as a rul al: 
that could be offered. Realizing these g-eat 
difficulties, some years ago  Coutarc 
evolved the method which now bears his 
name and which has produced some im- 
provement in the technique of roentzen 
irradiation with 200 kv., rendering it m ere 
amdnable and decidedly more efficacious. 
It is,ous impression, however, that super- 
voltage roentgen therapy constitutes à 
still more definite step forward. Not cniy 
do we obtain a better homogeneity within 
the irradiated volume, but at the same t me 
we.can administer an appreciably larger 


. : "n ; = 
dose with less injury to the highly sensitive 


structures, as, for example, the cartilage cf 
the larynx. In a few instances, we have 
combined the use ef two types of roentzen 
rays (obtained with 200 kv. peak and sco 
kv. constant regpectively) and it is our 
opinion that this method of "mixed irradia- 
qon" déserves very earnest consideratiyn. 
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It appears that because of the great varia- 
tion in -he density of the structures, seme 
of the tissue elements will be affected to 
greater advantage with the one type and 
others ith the other type of radiaticn. 


Case п. J. R., male, aged forty-eigh-. Nine 
months ago, the patient noticed a swe liag of 
the gla s of the neck immediately unde- the 
chin, wliich was attributed to the pathħdogic 
condit «= of the lower right first molar. Extrac- 
tion o: tae tooth, however, failed to indvence 
the swe ng of the submental glands. A few 
weeks E-er, there was beginning enlargement 
of the sands ia the right submaxillary and 
cervical -gions, which was persistent and pro- 
gressive. A biopsy of one of the enlarged sub- 
mental s ands was made on August 28, 1933, 
and tke microscopic findings were those of a 
diffuse metastazic carcinoma of the lymph 
node, pr mary lesion not determined. 

Finam zs September 5, 1933. There was evi- 
dence сї znlarged lymph nodes in the subme ntal 
region =m 1 to 2 cm. in diameter and enlerge- 
ment ct ће cervical glands on the right side 1 
to дост. The wound from the recent incision 
had a charging sinus in the center. There 
was no-—idence of a primary lesion in the oral 
cavity. 

Trea: ont. Irradiation was directed to the 
submer-azl, submaxillary and cervical regions 
with supervoltage roentgen therapy. 

First ies: September 7-14, 1933, two por- 
tals, one from each side of the neck, доо kv. 
(constanti, 7 mm. steel+2 mm. Al+2 mm. 
celluloid as filters, field 15X20 cm., бо cm. 
skin tarzt distance, rate 20 r/min., four trac- 
tions akenately over the two sides of the meck 
of 400 r «ith back-scattering) each. Tot: al cose, 
11 s.v.» over each field during а perod of 
eizht dams. 

Secoratzeries : October 23-28, 1933, techn que 
the same but on y three fractions of 300 r each 
were administered. Total dose: 1 %.U.D. ever 
each fide during a period of six days. 

August 30, 1935. Lesion healed. There is 
some les-hery appearance of the skin. 


Case v. Mrs. А. S., aged seventy-twe. 
Patient sated that in April, 1933, she no- 
ticed scar > tenderness of the right side of the 
mouth, = that “or the past two months she 
had tak= little solid food. The patient nad 
worn a f 1 denture for the past twenty years. 

Finde = September 20, 1933. At this tame 
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Fic. 3. Case v. Advanced carcinoma of the left nostril, maxilla and lower orbit with metastases 
to the glands of the neck, a, before, and 4 after treatment. 





Fic. 4. Case v. a, shows the destructive process of the left antrum and especially of the adjacent 
part of the orbit; ? shows complete rezeneration of bong with some added sclerosis of the left ahtrum. 
e 
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* there was evidence of a lesion filling the gin- 


givobuccal space of the right lower jaw a the 
region of the anterior incisors and exte ding 
back as far as the molars. In the region =f zhe 
ecaninge the lesion was ulcerated and som pus 
could be pressed out. Roentgen examinat on of 
the mandible revealed some destruction «f the 
bone of the alveolar process in this region.1 here 
was marked enlargement of the submaxillary 
and upper cervical lymph nodes from 1 to 3 
cm. in diameter on the right side, prod. cing 
disfigurement of the contour of the песх. A 
biopsy from the site of the primary lesicm -e- 
vealed squamous cell carcinoma. 

Treatment. Irradiation was directed te the 
lower face and entire neck. 

First series: September 20 to Octobe- 19, 
1933, fractionated protracted irradiation with 
mixed (two types) roentgen rays was уеп. 
The one type was obtained with доо kv. zon- 
stant), 7 mm. steel+2 mm. Al+2 mm. eellu- 
loid as filters, І 5.0.р. = 900 г (with Басх-=сас- 
tering), and the cther with 200 kv. (peak . 1.5 
mm. Cu--1 mm. Al as filters, 1 s.U.D.=®9c r 
(with back-scattering), two lateral fiel of 
15X25 cm. each, бо cm. skin target dist: ace, 
rate 20 r/min., fractions of 1 s.v.p. alternzce. y 
over each field daily and changing the typ2 of 
rays every third day. Total dose: 2 s.v.p. - ver 
each field within a period of twenty days. 

Second series: November 20-25, 1933, ir-ad:- 
ation with supervoltage roentgen therapy a one, 
same technique, but only three fractiore cf 
1 s.u.p. over each field. Total dose: $ 5.0.6 on 
each side over a period of six days. 

Third series: January 29, 1934, to February 
10, 1934, same technique as in second sedes, 
but the fields were smaller and the radiation 
was directed chiefly to the mental region six 
fractions of 1 s.u.p. over each field. Total d- se: 
11 s.U.p. Оп each side over a period of twave 
days. 

July 30, 193%. Lesion entirely healed. Prac- 


tically normal skin of face and neck. 
e 


Case у. W. Н. W., male, aged forty-six. 31x 
*months previously, the patient first not ced 
that the left nostril had become comple-2ly 
blocked. For the past three months he had -ac 
marked epistaxis and marked discharge fom 
*the left nostril. About one week ago, he de- 
veloped double vision. At this time, a small 
piece of the nasal timor was removed for bicg-sy 
the microgcopic findings being those of a medal- 
lary carcinoma. » 


Clinical Value of * ipervoltage | sentgen Therapy 


E. 
ў, 


Finggizs October 13, 1933. There was evidence 
of a в »gating tumor mass filling the entire 
nasal -avity. Roentgen examination o: the 
nasal uessory sinuses revealed that this mass 
also fi ec the entire left antrum, des-reying 
most « the bone and displacing the septum 
toward ‘he opposite Side. The tumor extended 
upwar- into the left orbit, pushing the lef- =ve 
upward and laterally (Figs. 34 and 44). There 
was cle :ding of the opposite antrum as wel. as 
of the Eft frortal sinus, due, no doub-, to 
secondary edema. The tumor also exceaced 
down жо the pharynx. 

These was enlargement of the lymph nodes 
of both ades of the neck from т to 5 cm. or ће 
left and rom 1 to 3 стоп the right, thes no 
doubt = resenting metastases. 

The patient was quite emaciated and very 
anemic. 

Trea: жеп. Irradiation included the emare 
head am neck through two lateral fields. 

First ries: October 16-21, 1933, 450 kv. 
(constar }, 7 mm. steel+2 mm. Al+2 mm. 
celluloic as filters, fields 20X30 cm., бо ст. 
skin taze=t distance, rate 20 r/min., three frac- 
tions of go per cent s.U.D. (доо r with back- 
scatterr g) over each field alternately. Toral 
dose: 122 per cent s.U.p. on each side over a pe- 
riod of +z days. 

Secon” series: January 15-20, 1934, tech- 
nique ic ical with first series. 

Third series: April 16-21, 1934, same tec- 
nique. 

Augue т, 1935. Complete healing (Figs 3? 
and 42). 


(3) I: zathoracic Lesions. Another grec p 
in whics radiation therapy with 200 ху. 
is most difficult is represented by ће 
tumors =tuated within the thoracic cag-. 
On the me hand is the necessty of us rg 
in the -rocess of crossfiring large пасѕ 
so as tc be able to administer thê requi-ed 
dose at the site of the tumor, and on -Fe 
other h=ad, there is the exceedingly greet 
danger = producing tissue changes in -he 
normal ang which, because of the vite! 
importaace of this organ, may lead t» 
serious *unctional impairment or even 
death. le was shown in former publice- 
tions? that the administration in спе 
series of a dose larger than 130 per cent 
s.U.D. ir—3riablv results in pneumonitys fo- 
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lowed by some fibrosis, whereas if the 
treatment is repeated for two or three se- 
ries, a complete fibrosis of the ir-adiated 
lung develops. In massive tumors of the 
meciastinum or neoplasms around the roots 
of the lungs, which comprise the majority 
of the bronchogenic carcinomas, this con- 
stituted a very serious handicap for, by us- 
ing several large fields for the purpose of 
crossfiring, so much of the normal lung tis- 
sue had to be included in the fielc of irra- 
diazion that a serious damage could not be 
prevented. As a rule, no other alternative 
remained than to limit the nun ber and 
size of the fields of eftry and thus generally 
reduce the dose, a fact which by force of 
circumstance always led to uncer-treat- 
ment of the irradiated tumor. The futility 
of such a procedure was plainly evidenced 
in the clinical results. Only a few of the 
highly radiosensitive mediastinal lympho- 
sarcomas or thymomas could be made to 
disappear permanently, whereas in the 
other types of mediastinal tumo-s a tem- 
porary regression was all that could be 
hoped for. As for bronchogenic ca-cinomas, 
there are only exceptional cases on record 
which seemed to be controlled b. irradia- 
поп. The introduction of supzrvoltage 
roentgen therapy in this field һа: two dis- 
tinct advantages: (1) it permits, Еесацѕе of 
its greater depth dose, the irradiation of the 
mediastinum or roots of the lungs directly 
through a more limited volume (usuallv 
one anterior and one posterior fidd, or one 
anterior and two posterior or one posterior 
and two anterior fields), this helpmg to pre- 
vent severe pneumonitis or fibrosis even in 
cases in which treatment has to be repeated 
with large doses for several series, and (2) 
in the cases in which fibrosis is lesired, it 
permits the induction of such a process by 
the use of several smaller fields -rossfiring 
a rather limited area, whereas fo-merly be- 
cause of the large portals which had to be 
employed to obtain the necessiry depth 
dose the fibrosis had to be extended to a 
large part of the lung or even to the entire 
one-half of the chest. 


C Sz vi. J. R., male, aged eleven In the fall 
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of 1931 the patient sustained a fractured nose, * 
with widely dislocated and deviated nasal sep- 
tum which resulted in difficulty in breathing. 
Following healing of the fracture, however, the 
difficulty in breathing persisted and grey pro- 
gressively worse, later being associated with 
considerable cough. Roentgen films of the chest 
in December, 1934, showed three well-defined, 
sharply circumscribed, rounded shadows at 
the root of the right lung indicating enlarged 
mediastinal glands. One of the shadows was at 
least 5 cm. in diameter (Fig. а). The long 
bones and the skull were examined roentgen- 
ologically, but they appeared entirely normal. 

Since no accurate diagnosis could be made, 
the patient was referred to our departnfent for 
the administration of a therapeutic test dose 
of roentgen rays over the chest. 

Findings December 8, 1931. 'The patient was 
rather poorly developed for his age, under- 
nourished, very nervous and uncontrollable. 
There was no enlargement of any of the pal- 
pable lymph nodes and no enlargement of the 
liver or spleen. Blood count: Hb, 84 per cent; 
red blood cells, 4,520,000; white blood cells, 
16,960; polymorphonuclears, 79 per cent; 
lymphocytes, 7 per cent; mononuclears, 14 
per cent. Temperature normal. 

Treatment: Irradiation was directed over the 
mediastinum with deep roentgen therapy. 

First series: December 8-9, 1931, 200 kv., 
1 mm. Cu+1 mm. Al as filters, one anterior 
and one posterior field of 15X20 cm., 60 cm. 
skin target distance, rate 20 r/min., I $.U.D. 
= боо r (with back-scattering) over each field. 

There was a very prompt disappearance of 
the enlargement of the mediastinal glands 
(Fig. 50), this making the diagnosis of lympho- 
sarcoma probable. Two months later, therefore, 
the radiation therapy was extended to the 
entire abdomen and pelvis to forestall metas- 
tases. 

The patient remained entirely well until 
January, 1935, when during the periodical 
checkup examination a recurrence of the médi- 
astinal process was noted (Fig. 5с). To obviate 
fibrosis of the lung by the use of large: fields 
with 200 kv., it was decided at this time,to 
apply supervoltage roentgen therapy with 
smaller fields limited тоте mediastinum proper. 

Second series: January 11—15, 1935, 500 kv. 
(constant), 7 mm. steel+2 mm. Al+2 mm. 
celluloid, one field over mediastinum anteriorl у 
and one posteriorly of 10X12 cm. each, бо cm. 
5 Фп target distance, rate 20 r/min., two frac- 
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eFic* 5. Case vi. a, 


tions of 30 per cent s.u.p. (350 r with back- 
seattering) over each field. Total dose: 60 per 
on each field over four days. 

The chest showed a norma. 
. £2). General condition gc od. 


cent S.U.D. 
July 30, 


1935: 
appearance (Fig 


CASE фи. [^ J., male, aged forty-one. In 
August, 1934, the patient noticed some раш? in 
es й ° 
- . 
e 
. e 





lymphosarcoma, of mediastinum in 1931; 5, 
recurrence in 1935; d, same after supervo tage roentgen taerapy with small fiel 
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same after deep roentgen therap~; v, 
is. No fibrosis. 


upper chest, which was associated with a chck- 
ing sensation. Soon after, a progressive swelling 
of both = 1еѕ of the neck as well as of the егте 
right upper extremity developed. Withm the 
past menth, the-e was a dry, hacking cough 
with marked difficulty in breathing. 

Findmgs October 9, 1934. Patient was well 
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Fic. 6. Case vir. а, mediastinal sarcon a; 4, same after first series of supervoltage roentgen therapy; 
c, same one month after second series of supervoltage roentgen therapy; d, same one year later. No 
i А е 
f brosis. 
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developed; of robust constitution, showing con- 
siderable dyspnea. There was very mz-ked 
swelling of the entire right upper extre nity. 
There was marked edema of the subcutam-ous 
tissugg of the neck, such as is observed in medi- 
aS$tinal tumor, with marked dilatation e all 
the superficial veins of the anterior thcracic 
wall. 

Roentgen examination of the chest rev га!ей 
a tumor mass involving the mediastinum and 
the supracardiac region as well as the gzrds 
in both hila. Roentgenoscopically the mass did 
not pulsate with the aorta. The appearance vas 
that of a mediastinal neoplasm (Fig. ба). 

Treatment. Irradiation of the mediastnum 
and later of the abdomen, pelvis and e-tire 
lymphatic system. 

First series: October 12-19, 1934, soc kv. 
(constant), 7 mm. steel+2 mm. Al+2 mm. 
celluloid, two fields, one over mediastinun. an- 
teriorly and one posteriorly, of 15 X25 cm. cach, 
бо cm. skin target distance, rate 20 г/гап., 
three fractions of 40 per cent s.U.b. (45с r «ith 
back-scattering) over each field. Total cese: 
120 per cent s.U.p. on each field during six cars. 
Because of the extreme dyspnea, oxyger in- 
halation had to be administered during the 
entire course of the treatment. 

Examination of the chest on November 71, 
1934, revealed that the mediastinal tumor was 
reduced to about one-half of the original size 
(Fig. 64), a fact which would tend to rule out 


lymphosarcoma and make the diagnosis of 


spimdle cell sarcoma or fibrosarcoma more 
probable. 

Second series: November 21—30, 1934. This 
consisted of two parts: from November 24 го 
26, deep roentgen therapy with 200 kv. was 
given by employing the routine technique over 
tte pre- ;postauricular, submental, submaxillary, 
supra-, infraclavicular: andaxillary lymph ncs, 
over the entire abdomen and over the pe =, 
including all of the inguinal and femoral lvirph 
nodes. А dose of about тоо per cent s.U.D. was 
afiministered throughout each field or area. 
Frem November 27 to 30, the supervol age 
roentgen therapy was repeated over the mzci- 
astinum. The technique was the same as ‘or -he 
first series except for the fact that only two 
fractions of 49 per cent s.U.D. were given стег 

each field. 

July 30, 1935. Chest shows normal app2ar- 
ance without thé slightest trace of fibrosis 
(Fig. 67% General condition of the patient -x- 
éellent. e 
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Case уш. F. A., female, aged thirty-eight. 
The patent stated that since 1926 she had had 
some cough with moderate expectoration. Re- 
peated roentgen examinations revealec the 
presenec of a bronchiectasis, but nothing was 
done in the way of treatment. In April, 1034, 
the couch became more marked and there was 
increase in the amount of expectoration. Bron- 
chosco» - examination was made on June 15, 
1934, wich revealed on the right side, about т 
cm. distal to the carina, a localized inflamed 
area of he mucous membrane which had the 
арреагазсе of early carcinoma, and a biopsy 
was taken. Microscopic examination, however, 
revealed no positive evidence of malignznev. 
On June 20 lip‘odol was introduced for deg- 
nostic p-rposes. Stereoscopic films of the chest 
revealed a moderate bronchiectatic change at 
the left sase, with cylindrical dilatation of the 
bronchi On the right side and well posterior in 
the ches there was a cavity in the lung t ssue 
measurrz 13 X2 inches, which filled readily 
with the opaque oil (Fig. 74). On June 
bronchescopy was repeated. The area in che 
right man bronchus appeared the same zs at 
the pre» ous examination. A biopsy was ават 
taken. The microscopic findings at this time 
were these of cylindrical cell carcinoma o: the 
bronchus. A es removing 16 cm., 
was perermed on June 2 

Findæzs June 29, 193 24. “The patient waswell 
develope-, well rourished, weighing over 1 lb. 
There vs no loss of weight. The physical e» am- 
ination as practically negative except for the 
pulmona-y andings. There was no adenopathy. 

Treats» 51. External irradiation with super- 
voltage -entgen therapy and intrabronchial 
applicat эп of radium. 

First тіс: Jane 29 to July 7, 1934. The 
supervo tage roentgen therapy was carried out 
with soo kv. (constant), 7 mm. steel+2 mm. 
Al+2 mm. celluloid as filters, two fields of 
entry, one over tae mediastinum and right ung 
root ante-ierly and one posteriorly® of 15: 
cm. each бо cm. skin target distance, rate 20 
r/min., three fractions of 40 per cent s.U.D. 
(450 r wath back-scattering) over each feld. 
Total daz: 120 per cent s.u.p. on each eld 
during s cays. 

On theseventE day, £o mg. radium, screen-d 
by 1 mr- brass, without outer filter, was m- 
troducec ander bronchoscopic-roentgenoscopc 
control, mre the right main bronchus directly 
opposite the lesion and left in situ for a period of 
ten hours {500 mg-hr.). А 
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Second series: October 30 to November 9, 
1934, technique identical with that of the first 
series, except that the two fields were reduced 
to 12X18 cm. 

July 30, 1935. The patient is in excellent 
health. Roentgenogram of the chest shows only 
slight fibrosis of the right dower lung (Fig. 74). 
The elevation of the diaphragm is dux to the 
phrenicectomy which was done to con-rol the 
bronchiectasis. 
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First series: June 6-14, 1934. The technique 
of procedure in this case was identical to that 
used in Case уп except for the fact that the 
dose was 20 per cent larger. 

Second series 
1934. Identical ‘technique to that used for tHe 
first series. 

July 30, 1935. The patient is in good general 
condition. A roenttenogram of the chest shows 
that the fibrosis in this case is more pronounced 





a 


Fic. 


Case 1x. F. W., female, aged thirt-six. The 
patient had a dry, hacking cough for ely three 
weeks. Bronchoscopic examination ол June 3, 
1934, showed a small tumor on the »osterior 


wall of the right main bronchus, a portion of 


which was removed for biopsy. The m стоѕсоріс 
fincings were those of cylindrical cell carcinoma. 
Roentgen examination of the ches showed 
some infiltration of the right root o` the lung 
anc discrete bronchial markings th-oughout 
the proximal portion of the right ing field 
(Fiz. 8а). 

Findings Yune 6, 7934. The patien- was well 
developed, well nourished, weighing bout 140 
Ib. There was very marked difficulty in breath- 
ing, with wheezing and shortness of »reath. 

Treatment. External irradiation wih super- 
voltage roentgen therapy and intra 5ronchial 
application of radium (Fig. 8, 7 anc с). 

. 


| b 


7. Case уш. Cylindrical cell carcinoma of right main bronchus and bronchiectasis of right lower lobe 
before and after treatment. The elevation of the right leaf of the diaphragm is the result of pkreni- 
cectomy. 


than in Case virt, due no doubt to the larger 
dose which was used (Fig. 84). 


We may mention at this point also the 
improved results which are obtained i in Ír- 
radiating by supervoltage roentgen therapy 
certain cases of inoperable carcinoma of the 
breast. Here the use of crossfiring by the 
tangential method not infrequently brings 
about the complete disappearance of (ће 


: September 28 to October 7,, 


primary tumor of the breast as well as of* 


the metastatic lymph nodes of the axilla 
without the slightest injurious effect to the 
intrathoracic structures. . œ 


Case x. M. G., female, aged sixty-six. In 
February, 1934, the patient frst noticed a lump 
in the left breast. On April 18, 1934, a biopsy 


of the tumor was made by electrocaftery, the 
. 
. 
e 

. - 
° 

е 
e 


N 





e - ЗЕРЕ 6 =. = : | ag 
Fic. 8. Case ix. a, cylindrical cell carcinoma of rgnt такт bronchus; 4, radium in position; c. 
radiation pneumonitis over localized area; d, same, cre year later; limited fibrosis. 
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microscopic report being advanced zdenocar- 
cincma of the duct of the breast. since the 
patient suffered from marked hypertension, it 
was decided to use radiation therapy as the 
primary procedure. 

Findings April 20, 1934. There wes a smal! 
incision in the upper, outer quadrant vf the left 
breast where the biopsy was taken. On palpa- 
tior, it appeared that the whole ирлег, outer 
quadrant of the left breast was invaded by the 
tumor and there was enlargement of the lymph 
nodes in the left axilla about 1.5 cam. in di- 
ameter. The general condition of the patient 
was good. 

Treatment. Tangential irradiation f the left 
breast and axilla with supervoltage roentgen 
therapy and direct irtadiation of the supra-, 
infraclavicular and cervical glands wi-h 200 kv. 
therapy. 

First series: April 20-24, 1934. The irradia- 
tion of the left breast and axilla was carried out 
with 450 kv. (constant), 7 mm. stecld-2 mm. 
Al+2 mm. celluloid as filters, two -angential 
fields angulated outward so as to ex-lude irra- 
diation of the lung, one anteriorly -hiefly for 
the breast and one posteriorly for -he axilla, 
field 15X20 cm., бо cm. skin target distance, 
rate 20 r/min., two fractions of 3c per cent 
$.U.D. (330 r with back-scattering) or each field 
over a period of four days. At the зе of the 
tumor area of the breast, an additicnal до per 
cent S.U.D. was given through a small field 
6х8 Хто cm. 

The irradiation of the supra-, infrzclavicular 
and cervical regions was the same a- generally 
practiced with the 200 kv. technique. 

Second series: May 29 to June 2, 134. Same 
technique as for the first series. 

Third series: July 24-28, 1934. Same tech- 
nique as for the first series, but the dose was 
20 per cent less throughout. 

Fourth series: February 26 to March 2, 1935. 
Same technique as for the first series, but the 
dose was ło per cent less throughout. The last 
two series were given merely for prophylactic 
reasons. 

July 39, 1935. Examination entire v negative 
General condition good. A roentgenogram of 
the chest shows normal appearance, -here being 
nct the slightest trace of fibrosis. 


(4) Pelvic and Abdominal Lesicus. Of the 
pelvic tumors, the most apparent benefit is 
obtained in connection with carcinoma of 
the cervix. One of our first cases treated 
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which showed perhaps the most remarkable + 
result was a woman suffering from a termi- 
nal cancer of the cervix with frozen pelvis 
and vesicovaginal fistula. At the present 
time, more than two and a half vearedater,e 
the carcinoma is entirely healed and the 
fistula closed, the pelvis giving the impres- 
sion as if a complete hysterectomy had 
been performed. 


Case xr. F. A., female, aged forty-five. In the 
fall of 1932, the patient developed a serohemor- 
rhagic vaginal discharge, which later became 
very abundant and offensive in odor. For about 
one month or so, the patient noticed that urine 
was escaping through the vagina. 

Findings May 18, 1933. The patient was in 
only fair general condition. The vaginal ex- 
amination revealed a large, fungating mass 
occupying the entire cervix and upper vagina, 
with considerable sphacelation and the pres- 
ence of a vesicovaginal fistula. The parametria 
were also invaded and the pelvis had a "frozen" 
appearance. А small fragment was removed 
for biopsy, this revealing advanced medullary 
carcinoma. 

Treatment. External irradiation with super- 
voltage roentgen therapy and intrauterine and 
paracervical application of radium. 

First series: May 18, 1933, 50 mg. of radium, 
screened by 1 mm. brass and 1 mm. hard rubber 
was placed in the lower uterine segment, 
cervical canal and vaginal fornices by use of 
suitable containers anc left in situ for a period 
of seventy-two hours (3,600 mg-hr.). From 
May 14 to 24, supervoltage roentgen therapy 
was given with 400 kv. (constant), 7 mm. steel 
+2 mm. Al+2 mm. celluloid as filters, two 
fields, one over the pelvis posteriorly and опе 
anteriorly, of 20X25 cm., бо cm. skin «target 
distance, rate 20 r/min., two fractions of бо 
per cent s.u.p. (560 r with hkack-scattering) 
over each field, the total dose being 120 per cent 
s.U.D. per field given during a period of fgur 
days. 

Second series: July 10-17, 1933. On this oc# 
casion supervoltage roentgen therapy alone 
was used. The procedure was the same except 
for the fact that three fractions of 30 per cent 


. ^ . е - 
s.U.D. were given on each field over a petiod’of N 


eight days. 

Third series: Novembere 18—22, 1933. The 
technique of this series was identical to that of 
the first series, again a combinatior? of super- 

e 
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voltage roentgen therapy and radium being 
used. 

July 30, 1935. The vaginal examination кеп- 
tirely negative, the impression on bimanual 
palpatjon being that a complete hysterectomy 
hàs been performed. The vesicovaginal fis-ula 
is closed (now for a period of over one year) and 
the general condition of the patient is excellent. 

. 


The use of supervoltage roentgen ther- 
apy in uterine carcinoma has another ad- 
vantage which is worthy of mention. For 
the past few years, several cases of cm- 
pletely healed cancer of the uterus have 
been observed in which a fracture (with 
non-union) of the neck of one or even Leth 
femora occurred due to the osteoporosis 
brought about through the use of multiple 
portals of entry for the purpose of crossfir- 
ing. Supervoltage roentgen therapy сег- 
mits the use of external irradiation with a 
greater economy in fields and volume. 

Other deep-seated tumors situated in the 
pelvis or abdominal cavities in which favor- 
able results have been observed from the 
supervoltage roentgen therapy include car- 
cinoma of the ovary, rectum, prostate, 
bladder, etc., but it would extend the sc-pe 
of this presentation to enter into a deta led 
discussion of the irradiation of all these 
conditions. One may say only that the 
same general biologic criteria expounded in 
the introductory notes hold true and t^t 
the technique of procedure is regulatec to 
conform with those criteria. 


CONCLUSIONS 


‘It appears safe to conclude from zhe 
above that the addition of supervoltaze 
roentgen therapy to the treatment arrxa- 
mentarium forms an important step, сле 
value of which grows more evident as sta- 
tistjcal results are published. Whereas it 


*cannot be said that the general laws of 


rgdiosensitivity, and thus of radiation re- 
sponse to the tumors as a whole, are infla- 
enced to any appreeiable extent, nevertae- 
less the better distribution and the creation 
of more advantggeous absorption con-i- 
tions within the tissues irradiated help о 
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bring z »out an increasing improvement ot 
the tixrapeutc results. In this respect, 
super-— tage roentgen therapy in its pres- 
ent fom up to 1,000 kv. bridges over the 
gap wxch exists between deep roen-gen 
therap 7 with 200 kv. and the gamma -ays 
of rad "m. But, as with both of taese 
agents. it will continue to remain of only 
local e3ect. Because of its greater magni- 
tude, iz will cause more bulky tumors to 
disappear and it will clear up more exten- 
sive leal invasions, as, for example, а 
"frozer" pelvis, but as soon as the malig- 
nant p-ecess becomes disseminated to dis- 
tant parzs of the body, it will fail to cortrol 
the diszase. Therefore supervoltage rozat- 
gen the-apy cannot be said to represent 
more than an additional aid—though a 
very in portant one—in the solution of the 
cancer problem as a whole.* 
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A YEAR'S EXPERIENCE WITH 800 KV. ROENTGEN RAYS · 
By HOWARD E. RUGGLES, M.D. 


SAD FRANCISCO, CALIFORNIA 


N MAY, 1934, we began the operation of 

a roentgen therapy {nstallatior at the 
University of California Hospital гт about 
800 kv. (peak). It is a resonance trans- 
former consisting of a coil in a large tank, 
with the anode at the free end of che coil, 
two oscillator tubes, a pump and a cooling 
system. There is a good technical descrip- 
tior of the apparatus in the Physical Re- 
view for Jan. 1, 1935, by Dr. David Sloan, 
who was largely responsible for 115 con- 
struction. 

We have had various difficulties with it, 
anc are still having a few, but on te whole 
it has given satisfactory service. It now 
runs quite smoothly and continuously at 
goc kv. and has been operated юг some 
time at 1,000-1,200 kv. Our physicists have 
enthusiastic ideas about doublng this 
voltage but it probably will not be worth 
while to do so. 

The cathode has a negative bias of 3,000 
volts, which suppresses everything but the 
top fifth of the wave so that we get a dis- 
continuous constant current with a 20 per 
cent ripple and the effective voltage rela- 
tively near the peak. 

7n recent tests the equivalent voltage 
was found to be close to 780 kv. ' he wave 
length of this voltage is 0.016 Angstrom 
units. At the peak voltage the wave length 
is 0.012 A. 

Naturally we were concerned irst with 
the depth dose. Our routine roentzen ther- 
apy insta]lation of 200 kv. constant poten- 
tial using a Thoraeus filter, equivalent to 
1 mm. copper, at 70 cm. distance and with 
а 20 cm. portal, gives readings о 14 r per 
minute in air, 20.3 r on the patient's abdo- 
men and 2.3 ron his back 20 cm. below the 
surface. Taking the radiation in ¿ir at 100, 
the dose on the skin is 146 r, and at 20 cm. 
it is 16 г. In other words, the su-'ace dose 
is nine times the depth dose at 25 cm. and 


a Read at the Thirty-sixth Annual Meeting, American Roentgen Ка Society, Atlantic City, N. J., Sept. 24-27, 1935- 
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the back-scattering is 46 per cent. Thee 
figures emphasize the importance of stat- 
ing dosage in tegms of units measured on 
the skin rather than in air. Under these 
conditions a dose given as 800 г actually 
means nearly 1,200 r on the patient. With 
goo kv., using the same portal and skin 
distance but with 3 mm. of lead filtration, 
the figures are (taking air as 100) 112 ron 
the surface of abdomen and 24 r at ao cm. 
below it. The skin dose is now less than 
five times the depth dose and the back- 
scattering is only 12 per cent. The maxi- 
mum at a дост. distance 15 60 r so we are 
getting 40 per cent of the possible radia- 
tion through a 20 cm. patient. The practi- 
cal advantage is that a more homogeneous 
radiation is secured throughout the area 
under treatment. How much that means in 
clinical results is still to be demonstrated. 

We have treated about 300 patients, of 
whom many are dead, but these were des- 
perate cases to begin with. The routine 
technique has been to administer daily 
doses of about 200 r to one or more portals 
until ten treatments have been delivered to 
each area. Allowing for the daily loss*and 
for the energy coming through from oppo- 
site portals, the residual radiation on the 
skin builds up to about three-fourths of 
the total dosage applied to an area. In 
treating carcinoma of the cervix, 2,000- 
3,000 r is administered througlf 28 cm. 
portals front and back within a period 
of three weeks. Practically all the pa- 
tients develop a diarrhea within a week 
which responds fairly well to opiates and 
clears up within a week or so after "thee 
treatments are discontinued. We have had 
no cases of bladder irritation. Some hea*y 
totals have been administered; 5,000 г was 
applied a year ago to a woman's chést, in* 
the treatment of a mediastinal malignancy, 
without permanent danfage to the skin. 
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Another woman received a total of 3,309 г 
on each of two portals, one in front and the 
other on the back of her chest. The sm 
peeled off between three and six weeks 
afterward. It healed completely in -o 
months and now, one year later, ther? is 
only a residual tanning without telang ec- 
tasis. The breast tumor las so far shc wn 
no signs of recurrence. Another patiant 
was given 3,500 r front and back for a 
carcinoma in the upper inner quadran- of 
the breast. Her skin reaction was mocer- 
ately severe but cleared up entirely in sx 
weeks. She returned eight months 1: ter 
with £ skin entirely normal but with a te- 
currence of the carcinoma locally and in 
the supraclavicular areas. Here was a 
breast carcinoma uncontrolled by a dese 
which was built up to a total in the tumor 
of 2,500 г. A patient with a pharyngeal 
tumor received 3,500 r through each of 
three portals about the neck and although 
the mucous membrane disappeared fra 
his mouth and throat for two weeks and zae 
skin of his face and neck peeled complete, 
no permanent damage resulted. The tumc r, 
supposed to be relatively sensitive zo 
radiation, is now recurring six monz1s 
later. His skin is dry but otherwise norrzl 
and his hair is returning. 

These cases mean that we will have to go 
to higher dosages or more prolonged 
courses of treatment for better resu ts. 
Whether the patient can stand the cure is 
the important question. 

I would not like to give the impress cm 
that most of our cases have been failures. 
From what can be observed in the rout ве 
of a clinic they do about as well as those 
treated at 200 kv. Certainly there is no 
stsiking improvement in the primary r=- 
sults either in our judgment or in that оѓ 

*the clinicians who are following the cases. 
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Апу rez difference will have to be looxed 
for in fe and теп year figures. 

We aave demonstrated that the skin 
will stand up to 3,500 residual roentge 15 
of this sort of radiation without dameze, 
and pre»ably the limit has not yet been 
reached. We are not sure how long doss 
of this magnitude can be maintained vc -h 
safety << so far no one course of expcsv s 
has rur over six weeks. 

We have given up the routine treatment 
of brea- malignancy at high voltage be- 
cause cf the development of severe ard 
disabling. fibrosis of the lung coming cn 
three tc six months after the cessatior of 
treatmert and lasting for months or years. 
In the =arly cases we thought we mizkt 
be dealt with tumor recurrences but the 
autopsies showed no evidence of ca-a- 
noma, arly a massive fibrosis. It is accc m- 
panied зу severe dyspnea and a rackirg 
dry couzn, both of which last for months. 

It has been suggested that such higa y 
penetra mg rays which cause less scette-- 
ing on the surface and within the patient 
and less permanent damage to the skin are 
also les effective against malignancy. “We 
hope to се able -o present a definite arswer 
to this cuestion in the near future. Our 
experieree so fer would not indicate thet 
such is Ве case. 

Thecsetically a homogeneous radiat сп 
should gwe bet-er results in the long ram. 
We are aow in a position to build up a 
dose of 2,000-5,000 r internally, which s 
probab!> pretty close to the toleranee of 
the normal tissues. The future of this тусе 
of theraow would seem to lie in finding o. t 
how muza higher we can go in' dosage end 
how much longer such levels ofeintensity 
can be maintained with safety to -be 
patient.~ 


* For disc :sion, see page 378. 


ONE AND ONE-HALF YEARS' EXPERIENCE WITH 
SUPERVOLTAGE ROENTGEN RAYS* 
WITH SPECIAL REFERENCE TO CARCINOMA OF THE URINARY 
BLADDER AND CERVIX UTERI . 


By CHARLES В. WARD, M.D., JOHN E. WIRTH, M.D., 
From The Tr mor Institute of the 


AND JOHN E. ROSE 
Swedish Hospetal 


SEATTLE, WASHINGTON 


ECENT interest in supervolta »e roent- 

gen rays has been almost as spirited as 
the controversy over the advantages of 
supervoltage over 200 kv. roentge^ rays in 
the treatment of cancer. It is not our inten- 
tion to try to settle this dispute. The num- 
ber of patients treated and thc experi- 
mental work performed during thc one and 
a half years’ existence of the machine are 
far too inadequate to do more than give pri- 
mary results observed in a small group of 
similar cases. The small number treated 1s 
due in part to the newness of the institu- 
tion and to the fact that the mzjority of 
cases treated are private patients paying 
a scheduled fee for their treatments. The 
clinic cases amount to only a ‘ew from 
regional counties, which counties are pre- 
pared to defray the patients’ expenses 
during hospitalization. It may also be 
noted that the time has not yet cc me when 
one is justified in treating тог? than a 
minority of cancers by supervolt: ge roent- 


gen therapy alone to the exc usion of 


radium and surgery. 


DESCRIPTION OF APPARATUS 


The installation is a General Elect ki KXC-2 
whose circuit is essentially a Villa-i voltage 
doubler. In' brief, it consists of two 200 kv. 
(peak) cemter-tapped secondary transformers 
with acapacitor in each secondary leg Equipped 
with four 200 kv. (peak) kenotrons, the con- 
densers are charged during one-half of the 
cycle and discharged in series with the trans- 
former secondary during the other half thus 
doubling the voltage. The apparatus ® equipped 
with a 75 cm. sphere gap for voltage meas- 
urement. The large error in the preseat A.I.E.E. 
Standard spark-over curve! for 75 cn. spheres 
has been corrected to read true volt: ge by cali- 


* Read at the Thirty-sixth Annual Meeting, Ar;crican Roentgen Ra® Society, Atlantic City ЇЧ. J., Sept. 24-27, 


bration with a rotary voltmeter up to 830 kv.$ 
(peak). Since the voltage wave form of a roent- 
gen-ray generator is probably much more im- 
portant than a peak voltage determination, 
this was accurately measured by meang of the 
rotary voltmeter and need not be presented 
here since it has already been published.’ Cur- 
rent wave forms have been obtained with an 
oscillograph. 

The roentgen tube is a four section accelera- 
tor designed by Coolidge. It is about 14 feet 
long and consists of four soft glass cylinders 
cemented to brass castings supporting the in- 
termediate sleeves. A water-cooled extension 
chamber houses a 4 inch tungsten target 100 
mils thick on a copper back, the chamber be- 
ing grounded through the milliammeter. The 
electron path is about 13 feet and focusing is 
accomplished magnetically.* Roentgen-ray out- 
put and penetration are vastly improved by 
"mechanically biasing” the filament, i.e., by 
withdrawing the filament into the focusing cup 
in the cathode support. The tube 1s continu- 
ously pumped during operation by an oil diffu- 
sion pump backed with a high- speed mechan- 
ical pump. No refrigerant is required, activated 
charcoal being used as a trap which can be 
periodically out- gassed by heating, thus elimi- 
nating a large item in operating expense. 

An operating vacuum of about 55€ 102 / mm. 
to 2X 107? mm. of mercury is ordinarily main- 
tained although the tube will still operate with 
pressures as high as 10^*. 

This tube is notable inasmuch as no leak has 
developed and has not been under atmospheric 


pressure for thirteen months. The present’fila-» 


ment has been in operation for the same period, 
representing about 800 hours of service. The 
target is the original as installed. Out-gassing 


the charcoal trap is only ћесеѕѕагу about evéry, 


three to five months and can be accomplished 
without greatly lowering éhe tube pressure. 


During this thirteen month interval only five 
е 
1935. Ы 
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treatment ‘days have been lost due to sht- 


downs. 
A lead extension chamber shield 6 inmes 
а thick located in the roof of the treatment room 


housesethe target and a single port is direc ed 
downward. The treatment room is a cona=te 
cell with walls 2 feet thick and the floor 3 fet 
thick. The use of concrete rgplaced 30 tons of 
lead, and furnishes complete protection, no 
stray radiation being detectable. A 2 inch ed 
door closes the cell and a large aperture peri- 
scope furnishes a view of the patient. 

The lead-lined treatment cone is interchan z-- 
able as are a large variety of 1 inch thick kad 
diaphragms. 

In tite treatment cone support is mountec a 
motor-driven 1 inch lead shutter which when 
e open operates a clock timing the exposi-e. 
Mounted above the shutter and below the 
filter is a sealed ionization chamber connected 
to a galvanometer and standard cell netwe-k. 
Temperature and barometric pressure va-z- 
tions have no effect on the calibration. Ga- 
vanometer sensitivity is held constant by an 
Ayrton shunt and standard cell network. 


TREATMENT FACTORS 


For the past eight months the appara- is 
has been operating at not less than 8co ky. 
(peak) (rotary voltmeter) and ro ma. 211 
patients during this period have been 
treated at this voltage with a filter consist- 
ing ef 3 mm. of brass plus 1 cm. of магт 
(inherent filter) plus 2.6 mm. of lead. Tke 
secondary filter 1s furnished by the ioniza- 
tion chamber containing 2 mm. of alura- 
num, and there is 1 mm. aluminum ard 
5 mm. of celluoid in the diaphragm sv»- 
port. Prewious to this time the voltage wes 
somewhat lower due to the error in Фе 
sphere gap calibration. These treatmenm s 
were carried out at 73« kv. (peak) with ж. 
added filter of 2.1 mm. of lead, the other 
actors being the same. 

Since it may be desirable to avoid sk 

' centact even with such light material zs 
celluloid, the patient is placed то cm. fror 
«ће dtaphragm, a removable pointer loca- 
ing the center of the beam. 

All treatmentsehave been carried out zt 
70 cm. target skin distance and at an m- 

e tensity of бо "equivalent" r per minuge, 
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the filter raving been adjusted to give this 
intensity for the two voltages mentioaed. 
A defiraton of the term "equivalent" r is 
perhap. recessary. Up to the present time 
no real 7 satisfactory method for measur- 
ing the roentgen under its present deini- 
поп abowe боо kv. (peak) is available. At 
600 kv. peak) and below, the air chan ber 
with ce—zin limitations? can be used with 
a fair degree of accuracy. Until this ma-ter 
is somewhat more settled it was decided 
that th» use of an instrument, calibrated 
at 200 zv. (peak) and available to all 
laborate-i2zs, was the best to use. Thus 
reading; could be reproduced in other 
laborateziss and a correction later made to 
the abs»ute vzlue. The instrument most 
readily available seemed to be the Vic- 
toreen condenser type dosimeter with 
which а lcur intensity readings were taken. 
As it tirs out these measurements seem 
to be ne- r»ore than 20 per cent higher than 
the true roentgen as defined at present. 
Througkeut the case reports and discussions 
we have emitted the constant repetitior cf 
the wom "equivalent" r but its use is 
implied. 

Measa-ements made with the Victcreen 
dosimere- indicate а half-value layer in 
lead of +£ mm. for 800 kv. (peak), us ng 
an adde- filter of 2.6 mm. lead; that `5, 
therapy e nditions. 

Бер dose measurements made in a 
water prantom with the Victoreen dcsi- 
meter ircicate a то cm. depth dose of 45 
per cem. Using a very thin-walled (ол 
mm.) celluloid chamber, similar to cne 
used by *аШа and his associates,® the то 
cm. depth dose is 50 per cent. Neither 
chamber is satisfactory for this* purpose. 
By selecrg the chamber the depth dose 
can be nace any value desired. Very obv} 
ously more work must be done on this 
subject. 

A limited series of skin tests have been 
carried cet usinz the threshold erythema 
as definz1 by the Memorial Hospital 
group." Ше penod of observation of tae 
tests was lengthened to six weeks as tre 
reaction » ten appeared only after the third 
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week and persisted for six or mo-e weeks. 
Using a 5X5 cm. skin portal or the an- 
terior aspect of the mid-thigh, tre thres- 
hold was found to be 1,000 "equivalent" 
rt 5percent. 

In the year and a half that the machine 
has been running, all types of cases of 
cancer have been treated, in fact wherever 
possible preference was given to it over the 
200 kv. (peak) machine. With tae aid of 
various-sized lead ports, pointers, pillows 
and a table which can be elevate or low- 
ered as well as moved horizontally in any 
direction, we have found that it is practi- 
cally as handy to u$e as the 20c kv. unit 
(which happens to be one of the latest 
model shock-proof oil-cooled installations). 
The larger portion of patients treated con- 
sisted, naturally, of that hopeless group 
of very advanced lesions in waich only 
some palliation could be hoped fer. Speak- 
ing in general, we may say that there was 
an advantage in using the higher voltage 
on these cases for we were able го get in 
perhaps slightly more treatment with 
much less localized reaction and certainly 
no more generalized reaction thaa with the 
lower voltage tubes. From clinical observa- 
tions, we are convinced that 800 xv. roent- 
gen rays have a distinct advantage in 
depth dose over 200 kv. roentgen rays, and 
that this advantage becomes mcre appar- 
ent when smaller portals are used. 

Excellent primary regression has been 
obtained in a few cases in almost every 
type of neoplastic disease in which the 
200 kv. units might be effective, such as 
carcinoma ef the antrum, floor >f mouth, 
mucosa of cheek, and tonsil. These mis- 
cellaneous cases are of no valuc for com- 
parisons at this early stage of th-ir course, 
for we know that this is frequently seen 
with 200 kv. roentgen rays, only to be fol- 
lowed by later recurrences in mzny. Amid 
all this there have been two smal groups of 
cases—carcinoma of the urinary bladder 
and cervix uteri—which have done well 
enough to be encouraging and tc afford us, 
as it were, a yardstick with whrh we can 
measure progress. We have ako chosen 
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these two groups to discuss because we 
feel that the accomplishment of a complete 
primary regression of the disease in them 
means more than in other varieties of can- 
cer. These two types are fairly readily ас-° 
cessible and the regression, persistence or 
recurrence of local disease may be followed 
with at least some degree of accuracy. 

In the first group, advanced carcinoma 
of the bladder, a total of то cases was 
treated with the supervoltage machine. 
This number includes all cases treated in 
which roentgen irradiation was the prin- 
cipal means of treatment or which rgceived 
any appreciable amount of roentgen treat- 
ment. One may see, later, that it even in- 
cludes 2 cases credited as failures when the 
roentgen radiation was given only as a 
last resort after failure by other methods— 
certainly an unfavorable set-up upon which 
to judge regression from roentgen irradia- 
tion. АП cases had a thorough urological 
examination preceding treatment and rep- 
resent a group for which no hope could be 
held out by any other of the present recog- 
nized forms of treatment. Histologic exami- 
nation of specimens removed from each 
case verifies the diagnoses and in most in- 
stances allows grading of the carcinoma. 
Six of the ro cases (marked with an aster- 
isk) have been reported previousl* by 
Nelson.” 


REPORT OF CASES 


Ten Cases of Advanced Carcinoma of Urinary 
Bladder Treated by Supervoltage 


Roentgen Rays e à 


Case 1.* H. M., a Japanese male, aged fifty- 
eight, who gave a history of a suprapubic op- 
eration one year before admission. A tumor of 
the bladder had been removed locally by ePec- 
trocautery at this operation. The suprapubig 
wound had not healed and practically no urine 
had been voided through the urethra since this 
operation. On examination the vesical neck was 
stenosed and a hard tumor 8 cm. in diameter 
involved the entire foor of the bladder. A 
transurethral resection of an obstructing pro- 
static bar was performed. 4 biopsy taken from 
the bladder showed a papillary epidesmoid car- 
cfgoma Grade ш. . 


Vor. 
0 
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The patient was given 300 г daily, alternat- 
ing a center anterior with a center роѕе јог 
pelvic portal 12X12 cm. for a total of 3cco r 
to each field in thirty days. Six weeks later the 
urinasy fistula had healed and cystoscop € ex- 
mination revealed no evidence of the previous 
disease. He has gained weight, feels per ectly 
well and now, a year following treatment, shows 
a normal urine, has no frequency, and shows no 
evidence of disease cystoscopically. 


Case п. С. R., a white male, aged fifty-four, 
with a history of frequency (once an hour), 
dysuria, marked loss of weight and рап in 
lowerabdomenradiating to testes forsix men-hs 
but no hematuria. One month previous t» ad- 
mission a transurethral resection of the blz der 
neck had been done to relieve obstruction and 
a biopsy taken from the bladder showed epider- 
moid carcinoma Grade п. Since then he had 
been given morphine hypodermically five er six 
times a day. On admission he was in severe 
pain, extremely emaciated, and markedly 
anemic (hemoglobin 55 per cent, red Ња 
cells, 2,900,000). Cystoscopic examinatioa re- 
vealed a large fungating, partially necrotic 
tumor mass occupying the entire left half af the 
urinary bladder and apparently obstructinzthe 
left ureteral orifice. On rectal examination a 
mass could be felt extending downward te the 
prostate and left seminal vesicle. 

He was treated in spite of the advanced cc n- 
dition, with the idea of palliation only aad 
treatments to be stopped if his conditior be- 
canfe any more critical. А total of 3,850 r was 
given to the center anterior pelvis and 3,130 r 
to the center posterior pelvis through 14X10 
cm. skin portals in daily doses of 350 r to oae 
portal a day during a period of twenty-four 
days. The reaction from this was very mild and 
hè obtaiged only slight relief of pain. His zoa- 
dition grew steadily worse and he died tare 
and a half months after completing treatmenrs. 


Case ш. F. G., a married white female, ¿ged 
seventy, gave a history of hematuria of гео 
years’ duration. Cystoscopic examination re- 
vealed a soft friable papillary tumor which the 
urologist stated was so extensive that he ws 
@ble to find only occasional areas of normal- 
appearing bladder mucosa. The bladder tumor 
was palpable bimamually as a large dout v 
mass. Biopsy showed a papillary epidermo d 
carcinoma Grade «ir. 

The patient was given a total of 4,550 - to 
the center anterior pelvis and 3,500 г to dhe 


Experience with Supervoltage Roentgen Rays 


371 


center »osterior pelvis through 14X1c cm. 
skin pe: zals in daily doses of 350 r to alternate 
fields смет a period of thirty-six days. 

Ble=amg stopped after the third week of 
treatmet. A week after the completion of 
treatme ts the patient had a fairly marked skin 
reactic in the forth of intense erythema but 
only si cat vesiculation. One month after -reat- 
ment fhe patient felt perfectly well, the skin 
was enctely healed but there was some edema 
of the wer anterior abdominal wall and blad- 
der. Ее weeks after treatment, cystoscopic 
examir=ation showed regression of all of the dis- 
case except a small suspicious doughy area near 
the basof the bladder. It was felt that this was 
probai» = only edema and no biopsy was taken 
but tc sure a better prognosis 12 mc. in zold 
radon s=ds was implanted through the cysto- 
scope Œ+» this region. The suspicious remaining 
cough» =rea slcwly disappeared following this 
and the patient has been clinically and cvsto- 
scopica ж free cf disease for nine months 


Case -v.* D. F., an obese married white 
female, -zed sixty-eight, gave a history of dy- 
suria az d hematuria of four months’ duration. 
One mcr h before admission a papillary tumor 
8X10 єт. invo. ving the left lateral wall and 
trigone c: her bladder had been fulguratec and 
сле red-z:dant portions removed with the re- 
sectoscepe. This material showed an epicer- 
moid e- cinoma Grade tv. On admissior the 
tumor bz 1 exter. ded to the anterior wall of che 
bladder. 

She zs given a total of 3,600 r to the center 
anterior pelvis and 3,000 r to the center pos- 
terior p= vis over a period of thirty-nine cays. 
The treacments were 300 г to a single 12X12 
cm. skir “eld daily, alternating the antertor and 
postericr portals. One month after the begin- 
ning of meatmeat the tumor had entirely re- 
gressed. The skia reaction was quite mi d. the 
anterior elvis showing only a deep brown color. 
She hac zradually decreasing dysueia fo three 
months <tter treatment. Her urine has эсеп 
normal а> she aas been free of disease cysto- 
scopical у for fourteen months after treatments. 

Case +.* J. C., a white male, aged sixty, was 
referred witha history of having had a trans- 
urethal -section of a benign adenomatous ob- 
structing prostate two months previous y At 
the tim» of this operation a papillary car- 
cinoma, austologizally an infiltrating carcincma, 
Grade тт 4X4 cm. on the right bladder wall 
near the base of -he trigone was fulgurated. At 
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the time of admission the tumor had extended 
to involve both lateral walls and the trigone. 

He was given 300 г daily through a 12X12 
cm. skin portal, alternating the center anterior 
with center posterior pelvis for a total ef 3,000 r 
to each of the two fields in thirty-six «lays. In 
this instance, a marked but not severe skin re- 
action was obtained. The tumor hal appar- 
ently regressed entirely a week after -he com- 
pletion of treatments. Three montas later, 
during a routine cvstoscopic examinztion, an 
apparently new growth was found on the fun- 
dus and left bladder wall. No biopsy was ob- 
tainable from this area. Treatments were 
started again and he was given an a iditional 
1,400 r anteriorly and жо r posteriorl- in daily 
doses of 350 r through a field 14X 10 ст. 

The patient has now gone ten morths since 
these treatments without evidence of recur- 
rence, and is symptom-free. Periode cysto- 
scopic examinations reveal occasiona. shifting 
small areas of edema, and the occurrence of 
these makes one feel that the area previously 
described as a recurrence was no more than con- 
gestion and edema. His subsequent ccurse may 
prove this supposition fallacious. 

Case vr.* M. L., a married white female, 
aged sixty-seven, had a papilloma of the blad- 
der removed twelve years before admission. She 
complained of hematuria and frequer cy of one 
year's duration. On cystoscopic exammation an 
infiltrating growth was found involving almost 
the entire trigone, extending downwa-d toward 
the urethra and upward on the vaul- and left 
wall for a distance of 4 cm. A specim-n for his- 
tologic examination showed papilary car- 
cinoma Grade ту. This patient was ene of the 
first treated by means of the 800 Ку roentgen 
rays and illustrates the caution used i» building 
up to the use of higher dosages. It ¿lso shows 
the failure to give complete regression of dis- 
ease. The following treatments were given: 


Centere Center 
Anterior Posterior 
Pelis | Pelis Factors Used 
(1) 2,100r 2,100r  3oor daily. 12 X12 cm. skin 


portal in 15 d:vs. 
Interval of three weeks without treatment. 
(2) 200r 1,200r Factors same as above in 8 
days. 
Interval of three weeks without treatment. 
(3) goor goor Factors same as above in 7 
days. 
Interval of nine weeks without treatment. 
(4) 2,100 r to anterior pubic region throigh a 9 cm. 
Skin circle in daily doses of 350 г. 
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'The tumor was still present three weeks after 
the first cycle so a second series with a smaller 
total dosage was given. The skin showed very 
mild reaction following these two series of 
treatments. There was still residual disease in e 
the bladder so a few more treatments were 
added (three weeks after the previous ones—see 
table). The patient was again closely observed 
clinically and cystoscopically. The induration 
disappeared temporarily and the patient seemed 
free of disease for a period of five or six weeks, 
but then an indurated area appeared in the 
form of a bar of tumor tissue traversing the 
posterior commissure of the bladder. The fourth 
series of treatments was then given and at the 
end of them то mc. in gold radon seeds Was im- 
planted cystoscopically. It seemed as if this 
might control the disease but three months 
later there was a local recurrence which was fol- 
lowed a month later by a stony hard supra- 
clavicular metastasis. The patient died appar- 
ently of pulmonary metastases eleven months 
from the time treatments were started. 

Case уп. F. T., a white male, aged seventy- 
five, with a history of hematuria for three 
months, was referred for treatment. He had re- 
ceived only five treatments of 300 r each when 
a suprapubic cystotomy had to be performed 
because of bleeding. A tumor 6X7 cm. was 
found on the right wall of the bladder. The mass 
was coagulated with the cautery to control 
bleeding. Specimens for biopsy showed papil- 
lary epidermoid carcinoma Grade tv. He did 
not resume treatments until two and a*half 
months later and was given only 1,800 r to each 
of two portals. This gave the patient sufficient 
palliation to allow him to pick up strength but 
he subsequently developed a perinephritic ab- 
scess requiring incision and drainage. It was 
four months longer before he could go on with 
treatments. He then received another 1,400 r 
to each of two pelvic portals—treatments be- 
ing stopped again because of family troubles at 
home. Although he is still alive and feels well 
fifteen months after beginning treatment he has 
recently developed hematuria. < a 

Case УШ.* A. B., a white male, aged sixty- 
six, previously reported by Nelson, is not taken 
up in detail here as he was treated primarily by 
fulguration and interstit@l irradiation: 33 пес. 
in 14 gold seeds. Two months later there was" 
extensive disease in other apeas of the bladder 
and he was then given 3,500 г to each of two 
12 cm. circular skin portals in doses of 350 г 
dasy. This gave him very little relief of dysurfa 
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* and frequency, he grew steadily worse and Sed 


six months after the original interstitial irrzcia- 
tion and about three months after complet.on 
of the roentgen therapy. At the time he fied 
«here was extensive disease in the bladder wrich 

e . . ә а 
protruded through the old suprapubic incision. 

Case 1x.* C. W., female, white, widow, ged 
fifty-eight, who complained gf hematuria, fr=- 
quency, and dysuria of two months’ duratioa. 
Cystoscopic examination revealed a fungazirg 
tumor about 4X § cm., involving the right 211 
and floor of the bladder. The tumor had iafl- 
trated through the bladder and extended rto 
the vesicovaginal septum. Biopsy taken f-em 
the bladder showed solid epidermoid carcinema 
Grade 1%. 

She was given 4,200 r to center anterior алі 
4,200 r to center posterior pelvic fields mea-u-- 
ing 12X12 cm. on the skin. The treatment 
period was thirty-three days and 350 r wes 
given daily to a single field. A moderate skin 
reaction was obtained. Bleeding ceased bescre 
the treatments were completed. Six weeks a ter 
the completion of treatment the induratior 11 
the vesicovaginal septum remained and tae 
area of the bladder above this contained re: Ei- 
ual disease. The skin of the abdomen was well 
healed and soft so a suprapubic cystotomy was 
performed апа 21 gold radon seeds totalling 29 
mc. were distributed in the small residual blad- 
der tumor and its larger nodular outward 2x- 
tension. The suprapubic wound healed fax > 
well but later broke down and drained unae 
for afmost a month. Three months after -he 
above procedure only slight thickening т=- 
mained in the treated area and no disease coa d 
be seen cystoscopically. The patient is now :$ 
months after insertion of radium and 10 mon-hs 
since completion of roentgen irradiation) symp- 
torfi-free and shows no evidence of disease. 

Case х. N. F., a white male, aged fifty-niie, 
with a history of frequency, dysuria and hema- 
turia of three months’ duration. He was cvs-o- 
scoped and a large fungating lesion involvn¢ 
most of the right wall and the floor of the ble d- 
der was found. The redundant portions of the 
mass were fulgurated and he was then ге!егг 
fos treatment. Biopsy showed transitional œl] 
carcinoma Grade т. 

He was given 4,9009r to the center anterscr 

"pelvis and 3,150 г to the center posterior pel-:s 
through 12 cm. cirqular skin portals; 350 r was 
given daily and the skin fields were alternatec. 
He had a moderately severe reaction which was 
erftirely healed five weeks after treatment. H- 


Experience with Supervoltage Reentgen Rays m 


has now -emained symptom-free and сузго- 
scopical - free of disease for eight months. 


SUM*ARY AND DISCUSSION OF ABOVE 
ТЕМ CASES 


Anal of -hese то brief case reports 
shows th= following: 

Four cases (Cases 1, Iv, v and x) which 
have ccwplete primary regression of is- 
ease thes has now lasted from eight to 
fourteez months without recurrence. 

One ease (Case 111) which probably aac 
complet primary regression of disease опт 
to whica 12 mc. of radon in gold seeds was 
added c=sroscopically five weeks after cem- 
pletion = the roentgen therapy. This сазе 
has gone nine months without recurrer ce. 

One case (Case 1x) in which the major 
portion = the bladder tumor regressed Dut 
had 29 жс. of radon in gold seeds inser-cd 
through = suprapubic cystotomy route in 
the ext-= vesicle extension and mucosa 
over it == weeks after completion of -he 
roentger therapy. This case has now gore 
eight memths without evidence of геслг- 
rence of 4 sease. 

Four -:ses (Cases п, v1, уп and vin) in 
which гезаһег primary nor late complete 


regressicm of disease was obtained. One of 


these cas is living fifteen months af-er 
treatmeat but the others died eleven, 
three, axi three and a half months af-er 
complet-^ of roentgen treatments. In 
this grom we ‘ind 2 of the first cases 
treated “Cases vi and vit). If the to-al 
number 5^ roentgens given to any one 
portal w= adced it would appear as 
though & » patient received a fair amount 
of treat-ent, but actually each small 
series wes given at such long intervals zs 
to make the to-al far too inadequate to 
control сву kind of disease. The cases cid 
serve to sive an approximate idea of tae 
amount e- -reatment a patient could stand 
and to ss—w that therapy given in such а 
manner z the above was inadequate to 
control t disease but would prolong life 


and affosd moderate palliation. In one 2° 


\ 


the гета {~ing two of this group (Case 1}, 
the diseas= was Fopelessly beyond contre}; 
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while in the other (Case уш) it may be 
said that the tissues, following extensive 
fulguration and later interstitial irradia- 
tion with radon in gold seeds, were hardly 
in a condition to respond favorably to 
intensive roentgen treatments. 

It will be noted that most of these cases 
were treated with only two skin portals, a 
center anterior and posterior 12 ca. circu- 
lar skin portal, the smallest dose given 
being 3,000 r to the anterior and 3,000 r to 
the posterior field while the larzer doses 
were 4,200 г to each of two opposing fields. 
By this type of set-up all the treatment 
given was the mast effective treatment 
that could be given to the bladder itself 
without irradiating the whole pel vis 

We wish to point out here that too much 
emphasis cannot be placed on infinite care 
in setting up a patient for treatment. In 
the bladder cases the bladder is emptied 
just before the patient is placed on the 
table. In some cases, to make sure that we 
are accurately reaching the empty bladder 
with anterior and posterior po-tals, we 
marked a central point on the skin of the 
back and suprapubic region wit the pa- 
tient on a roentgenoscopic table and an 
ounce of lipiodol solution injectec into the 
empty bladder. 

The use of smaller skin portals and small 
numbers of portals in our bladder cases is 
partly justifiable on the basis that disease 
in this region tends to remain localized for 
a fairly long period? and to metastasize in 
a relatively small percentage? o patients. 
Throughout the treatment of -hese pa- 
tients there has been the feeling (perhaps 
another clinical impression) that the gen- 
eral health of few if any patie its could 
tolerate these large amounts of -reatment 
to more than two or three areas. In treat- 
ing intraoral or laryngeal cancer, it is 
usually advantageous to use as small 
portals as is feasible with the s ze of the 
tumor.'^ [s this not also applicable to the 
pelvis? Will the increased number of pa- 
tents saved by means of a grea-er dosage 
throughout the pelvis as a result of a 
greater number of skin portals outweigh 
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the number lost as a result of too wide-° 


spread irradiation? А happy balance may 
be brought about by smaller daily doses to 
two or more portals, and then increasing 
the total number of skin portals ауе a 
the total treatment time. This has been 
done in the more recently treated cases of 
carcinoma of the bladder as well as the 
cervix uteri. The distance may likewise be 
changed to roo cm. The increased time 
does not become a detrimental factor to us 
because of the high output of the tube. 

In a case reported by Dean? of advanced 
carcinoma of the bladder, well for two and 
a half years following treatment “by 700 
kv. (peak) roentgen rays alone at the 
Memorial Hospital, the dosage to the blad- 
der tumor is estimated as Io s.£.D. in three 
and a half months. This was obtained by 
using six 15 X Io cm. skin portals; the treat- 
ment was given in two series six weeks 
apart. 

We do not attempt to estimate the 
dosage received by the tumor in the cases 
presented above. It obviously falls far 
short of the dose described by Dean, yet 
complete primary regression has been ob- 
tained in many of the cases. 


CARCINOMA OF THE CERVIX UTERI 


Between go and 100 cases of caneer of 
the cervix have been treated during the 
last three years at the Tumor Institute of 
the Swedish Hospital in Seattle. About 
half of these have been treated during the 
last year and a half, yet we have only 
7 cases in which the treatment of «choice 
was supervoltage roentgen rays. By that 
we mean that we believe, as do most others, 
that radium alone, or better, combinations 
of radium and roentgen rays, or rarely that 
combination with surgery, afford the. best 
chance of cure in cancer of the cervix uteri. 
It follows, therefore, that all cases possible 
should have the generally recognized pref- 
erable form of theray%y. We knew by per; 
sonal observation and later from the report 
by Healy and Arneson’ that primary re- 
gression could be obtained by the use of 
large amounts of fractional doses of 290 
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kv. roentgen rays alone in cancer ot the 


cervix. In this instance, however, the 200 
kv. roentgen rays had been given is a 
preliminary to radium therapy. We kmew 
* that "this regression was only very teripo- 
rary and that it was not even apparer tly 
complete in most instances. On the other 
hand, most cancer therapists recognize a 
certain group of advanced cervix сагало- 
mas which they believe will not do well 
under radium therapy or for some reason 
cannot be adequately treated with гайт m. 
The 7 cases reported here fall in this group. 
They also represent the total numbe= of 
cases treated primarily by the supervol-aze 
machine or in which this was the planned 
form of therapy. Another much la-zer 
series of cases treated by supervoltege 
roentgen rays combined with radium ма 1, 
in the future, afford an excellent group “er 
comparison with similar groups treatec by 
us, as well as others, with 200 kv. roentzen 
rays and radium. Histologic examination 
of specimens from each case verified the 
initial diagnosis in the 7 cases presented 
below. 


Seven Cases of Advanced Carcinoma of the Cecx 
Uteri Treated by Supervoltage Roentgen 
Rays (Includes 3 Cases of Cervical 
Stump Carcinoma) 

Case xi. М. C., female, white, widow, aged 
seventy-two, with a history of vaginal 3s- 
charge for two years, and vaginal bleeding, dy- 
suria, and frequency of urination for -wo 
months. On examination a large friable n ass 
filled the entire vaginal vault and infiltrated 
info the anterior vaginal wall and bladder. On 
cy stoScopic examination the growth was fowad 
to involve almost the entire trigone of the bEx - 
der. Unfortunately no biopsy was taken fran 
the bladder. The biopsy from the cervix show24 
epidermoid carcinoma Grade 111. 

. Treatment with 800 kv. roentgen rays was 
given. A total of 3,850 r to a center anterior 
pelvic field and 2,450 r to a center posterior 
pelvic field through 12 cm. circular skin portals 
amd 4,050 r to eacheleft and right posterior 


gastric fields through 14 Хто cm. skin portal: m 


doses of 350 r daily were carried over a per ed 
of thirty-nine days. A blood transfusion was 
given dusing the course of treatment because 
of secondary anemia and general debility. -i 
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Two months after completion of treatments 
the patient was symptom-free and no evidence 
of disezse could be found in the cervix cr ład- 
der. Sh- bas remained this way to the present— 
ten moarhs after treatment. 

Case х1. B. F., a nulliparous, white, male, 
widow, aged sixty-nifie, with a history of severe 
vaginal hemorrhage for one and one-half 
months She weighed 201 pounds and had a 
blood pressure of 240 systolic and тоо dias-ohic. 
Pelvic examination revealed a vaginal tube so 
stenosed that a finger could not be inse--ed. 
On rect .] examination an enlarged boggy cervix 
could be palpated and the parametria seemed 
thicken-c. Curettings from the vaginal vault 
showing epidermoid carginoma Grade 11. 

The patient was given 2,800 r to the center 
posteriœ pelvis through a 14X14 cm skin 
portal, 2,800 r to the center anterior pelvis 
through 2 9 cm. circular skin portal and ap- 
proximately 1,000 r to each of 4 pelvic felds 
(left ane right anterior and left and right pos- 
terior p-lvis) through 12X 12 cm. skin portals 
in doses of 350 г daily to one field in a teta. of 
sixty-one days. 

She h-c a marked reaction on the skin of the 
back and zroins, amounting to denudation of 
the sup-xécial epithelium with exudation of 
serum aad later crusting. This had healed =n- 
tirely three weexs after completion of treat- 
ment. 

She kas now remained symptom-free and 
shows rc palpable evidence of disease ten 
months -fer treatment. 

Case хиш. Е P., a white female, aged 
seventy-one, who complained of severe dysurza, 
frequency. hematuria and a vaginal discherge 
of six morths’ duration. She had an extensive 
lesion waith had infiltrated into the bladder, 
giving rec to a bladder tumor some 7 cm. in 
diameter, which showed an epidermoid car- 
cinoma Grade 111; 3,500 r was given to a 12 X12 
cm. center anterior pelvic portal and 2,3co r 
to a 12> 12 cm. center posterior pelvic рота] 
in thirty days. The patient did not do well. 
There wes only partial primary regression end 
it was de-med unwise to continue further treat- 
ment because of the advanced stage of the dis- 
ease as well as he- poor general condition. 

She coatmued to suffer mainly from bladder 
symptorrs and died nine months from the tame 
she begar treatments. Autopsy revealed exten- 
sive disease throughout the pelvis, with its 
origin іп he cervix, a vesicovaginal fistula, end 
bilateral aydronephrosis. . 
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Case xiv. Н. $., a white marriec female, 
aged forty-two, had a history of twe miscar- 
riag2s and an operation six years prev eusly for 
an ovarian cyst. During the six mont^s before 
admission she had been bleeding almost con- 
tinuously. Physical examination revealed a 
fibromyomatous uterus*the size o а four 
months gestation. The entire cervix was the 
seat of an ulcerated, granular, friabk growth 
which presented a crater 2 cm. in diameter in 
the region of the external os. The cervix was 
not movable with the uterus. Biopsy ef the cer- 
vix showed an epidermoid carcinoma rade tv. 

She was given 1,400 r to each of siz fields in 
thirty-three days, 350 r daily. Four skin portals 
(left and right anterjor and posteror) were 
14X 14 cm. and two (center anterior and pos- 
terior) were 14X10 cm. Treatments sad to be 
discontinued at this point because о a severe 
skin reaction. One month later therc was still 
residual disease so that radium was used in the 
cervical canal; 2,000 mc-hr. was given in two 
rubber covered о.5 mm. platinum fil-ered cap- 
sules. There was a marked reaction trom this 
treatment. The disease did not entire у regress; 
she began bleeding again three mor ths later, 
and died from an acute hemorrhage two days 
later. 


Case xv. К. F., a white married female, aged 
fifty-three, who had had a supracervical hys- 
terectomy twenty years previously fcr a fibroid 
tumor. When first seen on October 10, 1934, she 
complained of vaginal bleeding of six months’ 
du-ation. On examination, an ulcera ed granu- 
lar growth 5 cm. in diameter seemed to replace 
the cervix and filled the vaginal уа 11е. There 
was shortening of all fornices and the para- 
metria were thickened and bogg.. Biopsy 
showed an epidermoid carcinoma Grade mi. 

Treatment was instituted with he super- 
voltage machine. Patient was given 1,400 r to 
each of four pelvic fields (left and rig vt anterior 
and left ава right posterior), throug? a 14X10 
cm. skin portal and 2,450 r to the center an- 
terior and 2,450 r to the center posterior pelvis 
also with a 14X 10 cm. skin portal n doses of 
352 r daily to a single field. There was slight 
overlapping of fields near the ті Шпе. The 
total treatment time was forty-eight days. 

She suffered a moderate amount of general- 
ized reaction in the form of weakress. There 
was mild proctitis. The skin reaction жаз termed 
moderate, meaning a deep erythema —with late 
scaling but no blistering. А month after com- 
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pletion of treatments the cervix was entirely * 
healed. Ап external os could be identified but a 
sound could be introduced less than 1 cm. Only 
a very small cervical stump remained. Four 
months after treatment she had gained 20€ 
pounds in weight, was doing all her own house- 
work and was symptom-free. She has now re- 
mained free of disease for ten months. 


Case xvi. E. К., a white married female, 
aged sixty-one, had 5 children living and well, 
the youngest being twenty-two vears old. Her 
cervix had been repaired four years before be- 
cause of an old laceration. Nine months before 
admission a complete hysterectomy had been 
attempted because of a carcinoma of the cervix 
but only a supracervical hysterectomy was per- 
formed. The disease progressed and she was 
finally referred for palliative treatment. On ad- 
mission a soft friable bleeding mass 4 cm. in 
diameter covered most of the stump of the cer- 
vix and extended into the left vaginal vault. 
Biopsy showed epidermoid carcinoma Grade 
ш. 

The treatments given with 800 kv. roentgen 
rays totalled 1,400 r to each of four pelvic fields 
(left and right anterior, and left and right pos- 
terior pelvis) through 14X10 cm. skin portals, 
and 2,4:0 r to both the center anterior and 
center posterior pelvis through a 14X10 cm. 
skin portal in doses of 350 r daily to a single 
field. There was slight over-lapping of the lat- 
eral and central fields. Total treatment time 
was thirty-eight days. 

This patient had a more marked local'reac- 
tion in the form of a pseudo-diphtheritic mem- 
brane covering the vaginal canal and extending 
out to the urethra, and this reaction persisted 
in the vaginal vault for five weeks. 

Although the cervix healed entirely, there 
was evident residual disease in the lefé fornix six 
months after treatment in the form of slight 
ulceration and a recurrence of bleeding. Addi- 
tional roentgen treatment, 1,200 r to each of 
four pelvic fields (two anterior and two pos- 
terior through 14X 10 cm. skin portals at the 
rate of 350 r daily) was given; 750 mg-hr. of 
radium (filtered with о.5 mm. platinum capsule 
and 0.75 cm. of rubber) was also given to the 
left vault. 

Three months after fhis (and ten thonthsy 
after the beginning of treatment) only slight% 
thickening remained in theleft vault and the 
patient was again symptom-free. 


e 
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* seventy, Һай 3 normal deliveries and 1 misc- 
riage before her menopause at the age of fav. 
At the age of sixty-two, eight years before ad- 
mission, a supracervical hysterectomy had b--n 
performed in which both tubes, both ova ies 
antl the uterus had been removed because cf a 
fibroid tumor. 

Her present illness consisted only of vagmal 
spotting of one week duration. On examinat en 
a cervical stump could be palpated measur =g 
2.5 cm. in diameter and completely cov=ed 
with a finely granular, ulcerating, bleeding c- 
cinomatous tissue which extended into all vag- 
inal vaults. All fornices were shortened cmd 
the right parametrium seemed thicket. 
Biopsy taken from the cervix showed epicer- 
moid carcinoma Grade ш. 

This patient was given 4,550 r to the center 
anterior pelvis and 4,200 r to the center ms- 
terior pelvis through 12 cm. circular skin mr- 
tals in doses of 350 r daily to a single field іза 
total of thirty-nine days. One week after -*e 
completion of treatments she had a severe те- 
action on the skin of the anterior and postemor 
pelvis. This reaction was well localized to a -— 
cle not more than 13 cm. in diameter and сете 
was denudation of the superficial epithelium. 
The reaction in the vagina was less severe эст 
there was almost complete regression of discz ==. 
Three and a half weeks after treatment the sm 
had entirely healed, the cervical stump still €t 
hard and slightly nodular, but there was ro 
bleeding. 

Three months after treatment the cervix was 
entirely healed and no evidence of disease солі 
be found. She has remained symptom-free c md 
with no evidence of disease for six months. 


SUMMARY AND DISCUSSION OF 
е ABOVE SEVEN CASES 


e . 
The last 3 of the 7 cases were carcino 25 
in cervical stumps. Two of the 3 here 
shown complete primary regression of cis- 
ease for ten and six months, the other cne 
has.been apparently free of disease ‘er 
ten months but roentgen therapy was sv ^- 
plemented by a small amount of rad «n 
(750 mc-hr. at 1 cm. distance, to the Eft 
ide ef the vagina? vault) and rema rs 

oubtful. 
Two of the 4 regular cervix cases here 
shown complete primary regression of cB- 
ease whith has persisted for ten mont. 
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The other 2 did not show complete prin ary 
regresso: and died four and nine months 
after corzpletion of treatment. It may be 
noted that these 2 also received the small- 
est amounts cf treatment of the ce-vix 
cases; cre having been treated like a blad- 
der case because of the prominence of 
bladder symptoms. Both also represented 
in the beginning the most hopeless p-»g- 
noses possible. It may be noted that the 
cervix cases received a larger total dosage 
than did the bladder cases; a minimun of 
3,000 r tw each of two portals, and a mzxi- 
mum to sx pelvic portals made up of 1 490 
r to each of fovr lateral pelvic portals ohus 
2,450 г о each of two opposing central 
portals. 

Six portals were used in most cases, as 
it is a well-recognized fact that the inab lity 
to cure a higher percentage of cervix cancer 
than is possible at the present time в not 
due to fzilure to control the local disease 
in the cervix but to failure to control the 
extensmr of the disease in the parametria. 
With tae six portals used, the greater oro- 
portion of the treatment given in these 
cases has still been directed toward the 
cervix rt*elf. It must be remembered that 
these radents were among the first ones 
treated әп this machine. The technique 
has varied considerably since then. Thin 
patients could not stand as much oa ће 
sacrum. ¿nd fleshy patients could not stand 
as much on tae skin of the suprapubic 
region, s» that with these types additional 
treatmemt had to be given on the lateral 
fields m order to build up the total. The 
individul patient has to Ье carefally 
watched during the latter part of the -reat- 
ment aac the technique modified according 
to the clmical course. 

With -he above change in treatments 
the tet:l treatment period has teen 
lengthened to six or more weeks. Just what 
the limit of time is that may be taken to 
treat а туеп lesion is still problematical. 

We weh to stress the point agair that 
we reaLz- that the ultimate cure of these 
patients treated by supervoltage exte-nal 
irradiadc a is doubtful. Observatiogs of 
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primary regression made following radium 
therapy in similar cases illustrates this 
premise. The important fact is taat 2 of 
the 3 cervical stump cases and practically 
2 of the 4 regular cervix cases have had, to 
the present time, apparent primar~ regres- 
sior. of disease for from six to ten months 
from supervoltage roentgen irradiation 
alone. This we believe is notable because 
the treatment given these patiemcs does 
not represent the most that can lc given. 
With proper planning of treatment, and 
rigorous care of the patient during and fol- 
lowing treatments, the dosage adminis- 
тегей to the cervixeand pelvis сал be in- 
creased perceptibly. It so happens -hat this 
group of patients was treated mostly with 
the view of palliation in mind ard not a 
great deal of thought toward .ltimate 
cure. 


SUMMARY AND CONCLUSIONS 


A brief description of the 800 k~. roent- 
gen-ray tube used is given. 

The factors employed in treatment are 
given. 

Reference is made to the method of 
measuring peak voltage and wave ‘orm. 

The rate of complete primary regression 
of disease in 10 cases of advanced carci- 
noma of the urinary bladder is given. The 
diagnosis of each case reported is verified 
by histologic examination. 

The rate of complete primary regression 
of disease in 7 cases of advanced c: rcinoma 
of the cervix uteri (3 of which are cervical 
stump cases) is given. The diagnosis of 
each case reported is verified by Fistologic 
examination. 

Emphasis is placed on the fact -hat this 
is а study of primary complete rezression 
and lack of regression of disease ж llowing 
supervoltage roentgen therapy, or from 
six to eighteen months, and represents 
the total number of such cases so -reated. 
No attempt is made to give end-rzsults. 

Treatment of certain advanced cases 
of carcinoma of the urinary blacder and 
cervix uteri by supervoltage -»entgen 
therapy alone is justified. 
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DISCUSSION* 

Dr. Francis Carrer Woop, New York 
City. The introduction in a few institution§ in 
this country of apparatus delivering betaveen 
{Оо and 1,000 kv. has brought several new prob- 
lems into radiation therapy. The first is the syp- 
pression of optimistic statements to the public 
and the profession of tle results of such high 
voltage therapy until sufficient observation 
have been made on patients to warrant suc 
statements. At the presen? time the laity and 
most physicians consider the effectiyeness of a 
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‘roentgen mathine running at 1,000,000 volts 21 
fyse times that of one running at 200,000 volts. 
an opinion which is absolutely unwarrantec. 
Most of us can remember the extraordinary 
hopes plgced in the 200 kv. apparatus as co1- 
paréd with the lower voltages and the disey- 
pointment which followed exaggerated claim . 
It is obvious from the papers read that the пя – 
lenium is still some distance away and it is ia— 
portant that everyone realize that there is not 
the slightest advantage in high voltage, except 
that it permits the administration of a consider 
ably larger dose at a distance of 4 to 6 inches 
beneath the skin than do the lower voltages. 
But that this dose exceeds by 20 per cent that 
obtainab(g at 200 kv. is doubtful, and the w= 
of an inceased number of portals with 200 kx. 
permits us at present to deliver a dose destruc- 
tive of a certain number of radiosensitive t.— 
mors without serious damage to the patient. a 
other words, we must remember that the wa > 
length, which is directly correlated with ta- 
voltage, is not a factor in the destruction of га > 
cells inasmuch as this destruction is entire. - 
produced by the secondary beta rays which а= 
derived from the roentgen rays when they tea- 
off the electrons from the atoms which core 
pose the tissues. It is folly, therefore, to trea- 
superficial lesions with high voltages. Anoth2- 
important point which has been brought out 14 
that patients seem to bear high voltage exp» 
sure without any more radiation sickness ther 
occurs at the lower voltages. 

A third point to be remembered is that the 
measurement of very high voltage roentger 
radiation in terms of roentgens is at present ir1- 
possible with any degree of accuracy, as it i 
impossible to measure voltages approximatir g 
1,000,000 by spark gap methods within a coa 
siderable percentage of error. Accurate curren 
measufemehts meet with the same difficulty 
and, as has been said, the rcentgen measure 


ments are inaccurate. This is especially true о 


the thimble chamber, for the standard roentger 
opeh chamber fails considerably and the thira 
ble chamber, as can be seen from the discussicr 
in scientific journals, still gives very erroneoe: 
regilts. We are therefore still in the positicr 
that we were before the development of roen- 
gen,measurements, dependent upon exposure: 

f patients to determine our possible dosages 


his necessitates extreme caution in the use © 


a . . 
such very hard radiation, as is shown by a re- 
cent papes Ьу von Schubert.* He obtainec 
* 


**Strahlentherapie, 1934, 51, 271 " 
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some ver» serious reactions after massive doses 
and conc. les that his results were not much 
better than with 200 kv. Some of the experi- 
ences of okers who have read papers this aft^— 
noon рош n the same direction. 

More sy should be given to the effects of 
small exposures of 200 г per day, at low rates 
of adminsetration, say not over 2 to 3 r per 
minute. The tendency has been because of lack 
of severe -kin damage to give doses of 200, 320 
or 400 r fely rapidly in about fifteen minutes. 
This is coatrary tc the principles laid down эу 
Coutard ап 1 15 due obviously to the small num- 
ber of por als which most of the large machires 
have and гле large numbers of patients wao 
have to b- -reated. But if we are going to imi- 
tate the коө effects of the radium pack, aad 
without cuestion these papers point to tne 
abandonment cf the pack as a source of enerzy 
because ас 1,000 xv. the wave length of tre 
radiation s approximately equivalent to that 
of radium the time of exposure to the roentg2n 
rays must ое adjusted so as to approximate that 
used by tue pack, in which case the biologica! 
effects wil эе the same. 

There Eas been much talk of a modified 
Coutard method, but it would be well if we used 
Coutard's methods according to the rules whic3 
he has laic cown ard which are based upon lonz 
experience with a large material, rather than со 
attempt scme hasty modification which is опу 
a return t» the old intensive dosage system. 

The pavers indicate clearly that there а= 
only a few types of neoplasms which are appar- 
ently mor- effectively treated with high volt- 
ages and iz my opinion it would be well to co 
fine the comstruction and operation of thes: 
very expers-ve forms of apparatus to those ncw 
installed in che institutions in various parts >f 
the country and to wait until definite evidence 
is produce 1 zhat mach better results can be o> 
tained wish high voltages than greatly pr> 
longed tre:-ments at much lower potentials 
with appam-us at a fraction of the cost of these 
great instzlations. By multiplying the nun- 
bers of ou. machines instead of increasing the 
size of one tr achine we may be able to treat the 
same num er of patients or even more and Ey 
the use of multiple portals obtain just as satis- 
factory resu ts, as seem to be indicated by the 
reports read 


Dr. Lacxsro S. Taytor, Washingtoa, 
D. C. I wœ d like to ask one or two questions 
of Dr. Rugg es. I would like to know what tke 
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basis of his statement is, when he speaks of a 
kilovoltage of 750. I would also lik- to ask if 
it isn't unfair in comparing the dose received 
at 800 kv. to that at 200 kv. to us» a 20 cm. 
depth. I believe you would find the difference 
more marked at 20 than at то. Whix I am not 
familiar with clinical conditions, I think то cm. 
depth is more useful to the cliniciar. 

In this connection, I want to say a word 
about nomenclature. The questior has been 
raised at several different meetings here. The 
term "superhigh voltage radiation" has been 
used at times. There is nothing particularly 
w-ong with that. It just happened that at the 
last meeting of the International Co nmittee on 
Radiological Units, they agreed to use, in ex- 
pressing the hardness of radiation, the term 
"hard radiation” for that radiation from 140 
tc 250 kv., and for superhigh voltage radiations, 
tke term "superhard radiation." 

In the same connection, the voltæe designa- 
tion was decided upon, tentatively at least, as 
high voltage radiation in the first case and super- 
voltage radiation, not superhigh vokage radia- 
tion. 

I merely mention that in order that, as the 
lizerature on this subject increases, we don't 
barden ourselves with a number >f different 
names for the same thing. 


Dr. CnanrEs L. Martin, Dalles, Texas. I 
came to this session hoping to determine 
whether or not 800 kv. therapy в definitely 
superior to 200 kv. therapy, and I must admit 
that I am still somewhat at sea. Wave length, 
intensity, and time, are the only variables used 
in therapy. If those essayists, who attempt to 
demonstrate the superiority of supe -voltage ap- 
paratus, would, in every instance, be careful to 
show results obtained with the sane intensity 
and time intervals of treatment, varying only 
сле voltage used, the informatiom presented 
would be fhuch more convincing. Too often 
cases treated with low intensities over long 
periods of time with multiple doses at 800 kv. 
are compared with those treated by the old 
single massive dose technique at 299 kv. | am 
still of the opinion that the selection of the 
proper intensities and proper time intervals of 
treatment will eventually prove to be more im- 
portant than the use of excessive voltages, but 
riy mind 1s open to conviction. 
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Dn. LEvcvria (closing). I appretiate the dis-* 
cussion of Dr. Francis Carter Wood. I havag 
great admiration for the brilliancy with which 
he expresses himself. Of course, it is too soon 
to claim anything in the way of definitg results, 
It was not the intention of the paper. The 
purpose was to merely point out the facts in a 
certain restricted number of cases which prob- 
ably would amotint, as they come to us at the 
present time, to about 30 per cent of all the 
cases in which this supervoltage therapy has 
decided advantage. 

If, for example, a patient has carcinoma of 
the breast, with metastasis to the skeleton, the 
200 kv., will produce sufficient palliation so 
that it will not be necessary to ingeease the 
voltage. The cases are carefully selected and 
only those subjected to this type of radiation in 
which there is a fair chance that the malignant 
lesion has remained localized to the volume ir- 
radiated. When the lesion has spread beyond 
that, then supervoltage therapy will have no 
advantage. 

On the other hand, certain results have been 
obtained with the 200,000 technique. The 
supervoltage therapy will do nothing more than 
increase that percentage. Take, for example, 
carcinoma of the cervix: we have compared the 
results obtained thirteen years ago, seven years 
ago and at the present time, for a period of 
three years. There is no doubt that the results 
for three years have been improved. The aver- 
age five year survivals of carcinoma of the cer- 
vix in our institution did not amount ї@ more 
than 15 per cent; we believe on the basis of the 
comparison of the three year results that they 
will be increased to something over 30 per cent. 
So this is some accomplishment, although not 
a very great one if one considers the cancer 
problem as a whole. A. 

Dr. Rvccrzs (closing). I want to thank Dr. 
Wood and the other men who discussed the 
paper. In regard to Dr. Taylor's question, the 
effective voltage was determined by the lalf- 
value layer in water after filtration thtough 
lead. А 20 cm. depth dose was used because 
that was the thickness of two or three patiants 
we were treating at the time the measureme*'^ 
were made. We were @oncerned with. fige c 
from patients rather than from phantoms. 
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* THE RELEASE OF ULTRAVIOLET RADIATION FROM 
f ROENTGENIZED SUBSTANCES EY VISIBLE LIGHT" 


. By OTTO GLASSER and I. E. BEASLEY 


Clevelana Clinic Foundatn 


CLEZELAND, OHIO 


ISIBLE and ultraviolet fluorescemce 
and phosphorescence play an impor- 
tant róle in roentgen diagnosis, and prac- 
tical use of these phenomena is being mz de 
in fluorescent and intensifying screens. 
Since we recently observed a fluorescent 
effect which may be of importance in -he 
producwon of biological effects by roentgen 
rays or gamma rays of radium, we felt taat 
„ it might be of interest to present the ob:er- 
vation to this Society. 
The visible fluorescence of various com - 
pounds under the influence of roentger cr 
E gamma rays has been the subject of nun e7- 
ous studies. The persistence of both vis b.e 
and ultraviolet luminescence after the re- 
. moval of the compounds from primary ra- 
diation has also often been investiga:ed, 
but the data obtained, notably in regard to 
ultraviolet phosphorescence, are meage-. 
In 1925, Perrine! demonstrated that 
when a series of compounds were urder 
the influence of roentgen radiation, tey 
fluoresced in the ultraviolet region. Per-re 
studied the emitted ultraviolet bands by 


we observed that the ultraviolet phosphor- 
escence э! certain salts, following them 2x- 
posure -o and removal from roentgen or 
gamma -adiatioa, persists for unexpecte {ły 
long times; we roticed especially, however, 
that this wltraviolet phosphorescence is Crw- 
Spicuoudy increased at any time if the irra- 
diated cempounds be exposed to visible ti^. 
Of thirty-five compounds which we have 
examined thus far, pure sodium chloride, 
potassium: chloride, sodium bromide, pc- 
tassium 7odide, rock salt and fluor spar 
crystals show this effect. Traces of impar - 
ties inh bat the effect. As an example, so- 
dium chloride in the form of ordinary tc ble 
salt show= no measurable ultraviolet ptos- 
phoresce rze after primary irradiation, waile 
Merck’: blue label reagent sodium chloride 
shows cniy a small effect. After a few ге- 
crystall zz tions of table salt, a strong ul-7z- 
violet phosphorescence appears. Heating 
the irradiated compounds momentarily in- 
creases tae effect, which disappears, how- 
ever, w t^ further increase in temperature. 
Dissolv rg the compounds in distilled 


“photographing the spectrum with a Fwess water completely inhibits the effect, but 
single prism spectrograph. In 1934, by itis mzintained if the salts are suspended 
means of a spectral photon counter, ir oils. 

Kudrjawzewa? investigated the ultraviolet The +seiger-Mueller counter tube which 
fluorescence of roentgenized rock salt c-vs- we used is equipped with a cylindrical 
tals under the influence of visible light. cadmiwn electrode and a quartz window. 
Her investigations were not extendec -o It is but upon the principlé which we 
compounds other than rock salt crystals demonstrated before the Ameriqin Asso- 
апд. no data were given on the presence of ciation fer the Advancement of Science at 
the ultraviolet phosphorescence in the cask its meeting held in Cleveland in December, 
oron the duration of persistent phosphcres- 1930. We believe that the sensitivity of he 
cence after removal of the salt from the countess in the neighborhood of 1coc 
primary irradiators. quantaper cm.? per sec. for a wave leng-h 
[роп investigatigg some of the ohe- of 2536A. 
‘отепа of artificial radioactivity with a Smal quantities of the salts were ex- 
Geiger photoelectric counter which was es- posed t» -adon or roentgen rays for penods 
peciallv sensitized for ultraviolet radiation, ranging from a few seconds to several 
ne . 6 Read at е Thirty-sixth Annual Meeting, American Roer еп Ray Society Arlantic City, N. J., Sept. 24—27, 1935. Š 
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hours. A few particles of the salt thus 1гга- 
diated are sufficient to cause an in-rease in 
the discharges of the counter. These dis- 
charges are completely stopped when a 
thin glass plate, o.2 mm. thick, is inter- 
posed between the material and the quartz 
window; control readings were obtained 
wizh this glass plate in place. Tie num- 
ber of discharges in the counter bevond the 
dark count depends upon the purity of the 
salt, the intensity and duration of the pri- 
mary radiation, the time which has elapsed 
since the primary radiation and, finally, the 
amount of visible light which hes fallen 
upon the irradiated compound. 

Sodium chloride has been used in most 
of our experiments since this compcund can 
be easily purified, and shows Ьу far the 
strongest ultraviolet phosphoresceace. For 
identical experimental conditions, -he rela- 
tive number of counts in the Geiger counter 
for irradiated salts was found to b= as fol- 
lows: NaCl: KCl: NaBr: KI equal t00:25: 
10:3. Samples of the purest sodium chlo- 
ide whch we could secure prodi ced in- 
creased counter discharges after irradiation 
with radon for several hours, even when the 
salt was removed from the counter window 
to 2 distance of about т meter. The number 
of counts produced when the compo ind was 
placed 3.5 meters from the counter window 
and illuminated with a light of ; candle 
power at IO cm. distance, was equal to 
that produced by the salt without visible 
light at a distance of 1 meter. Illum ination 
with visible light produced thus a tenfold 
increase in the effect. On the other hand, 
san ples irradiated for only a few seconds 
require the stimulus of visible light before 
their acqeired property of ultraviolet phos- 
phorescence becomes demonstrab e with 
the counter. 

In the case of sodium chloride, the re- 
leased ultraviolet phosphorescence is strong 
enough to be measured spectrographically 
by means of a quartz monochromator. In 
agreement with Kudrjawzewa’s results, we 
found a definite maximum of emitted ultra- 
violet radiation at about 2450 А, эи we 
have, not yet determined the total spectral 
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distribution. 
garding the spectral distribution of th 
ultraviolet phosphorescence of the other 
salts mentioned above have as yet been se- 
cured. se т 
The ultraviolet phosphorescence which 
follows primary gamma or roentgen irradi- 
ation undergoe§ decay. Decay curves for 
various conditions of primary radiation 
and subsequent light treatment were ob- 
tained. The half life of the induced ultra- 
violet phosphorescence ranges from a few 
minutes to several months depending upon 
the type of salt, its purity, the intensity 
and duration of the primary r4üiation. 
Continuous illumination with visible light 
shortens the duration of the phosphores- 
cence but certain recovery periods were ob- 
served after the illumination ceased. 
Other observations, such as changes in 
the appearance of lag in the response of the 
ultraviolet phosphorescence to visible light, 
effect of the purity of the compounds upon 
the intensity and quality of the emitted 
radiation, dependence of the ultraviolet 
phosphorescence upon the various bands of 
the visible spectrum, etc., are in progress. 
Wood? has described a phenomenon simi- 
lar to that demonstrated in our experiment 
but which occurs in another part of the 
spectrum. Luminescent substances, sueh as 
luminous paints after exposure to ordinary 
light, give off radiant energy more rapidly 
if illuminated by infra-red radiation. This 
similarity between effects occurring in two 
separate parts of the electromagnetic spec- 
trum point to the possibility that sthese 
phenomena may perhaps be observed in a 
still wider range of the spectrum. If this 
is the case, it might become of significance 
in radiation therapy. Ы 
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Also no satisfactory data re- * 


DISCUSSION 

Dr. Lauriston S. Taytor, Washington, 
D. C. The effect that Dr. Glasser has just mdi- 
cated is very interesting and opens a numbe: of 
* speculations. I would hate to say myself just 
what connection all this may have with bicloz- 
ical reactions. There is, however, a well-kn x«n 
fact that wherever you have phosphorescence 
of a material, it indicates stored energy. If you 
irradiate a material and after the irradiatiar is 
over light is given off, it means that energy is 
stored. You can’t get light for nothing. It im- 
mediately raises the question as to why, when 
you irradiate sodium chloride within the bcc v, 
you could пот follow it up with an irradiation 
of infra&ed and thereby release in а sho-«r 
length of time this energy stored up in the so- 
dium dissolved in the body. It is probably a 
very wild suggestion but nevertheless -Ll:s 
whole work opens up such possibilities as ther. 
You might conceive, for example, irradiating 
the body, storing up energy in sodium chloride 
and various other chemical constituents of стаз 
body and get one effect without the light t=- 
cause the energy is just given up very grad 
ally, and on the other hand, enhancing -a2 
effect considerably by exposing it to infra-red 
This paper brought to my mind an interest- 
ing case that happened a few years ago that 
might have some connection with this. 4 
graduate student at Princeton used to give Ec- 
tures to the freshmen. One of the lecture 2x- 
periments consisted of demonstrating the Бов =5 
in the hands by means of the x-ray and the 
fluorescent screen. He also demonstrated sore 
of the variations in a very high frequency oscz- 
lator of the type Dr. Whitney, of the Gene-& 
Electric Company, developed not long ago. He 
would put his hands between the plates of the 
oscillator апа note the change in temperature 
of the hand. It happened that this man ~-e- 
ceived an exceedingly severe radiation burn тт 
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his hane When afterwards they tried to cacck 
up on t-e dosage, it seemed to be below any 
possible olerance limit. The question тыс be 
raised, a view of Dr. Glasser's paper, as to 
whether -he radiation in the form of high f-e- 
quency ad-ation brought about a sudder ~-e- 
lease of -ne-gy stored in the hand—relezsed it 
so sudcenly that the biological effecr was 
greatly speeded up and resulted in a burn. 

I memor these two or three things by way 
of point ag out the implications of this work. 


Dr. Gasser (closing). In reply to Lr. 
Taylor’s discussion, I wish to say that one of 
the first things we did to test a possible p-ac- 
tical vals- of the salts was to dissolve them in 
water. Lafcrtunately, the effect then disa- 
pears completely. This shows that the effect is 
inherent n the crystal structure and fo- -his 
reason it & difficult to use the effect in the maa- 
ner suggested by Dr. Taylor. It is, however, 
possible > preserve the crystals in some other 
liquids aad zt the present time we are makirg 
experime-:s along that line. 

The cccu-rence at Princeton which Эх. 
Taylor speke about is very interesting and n ay 
have some relationship to our observations. 
Dr. Woo«.. of Baltimore, made similar obser 72- 
tions on uminous paints. Certain lum-nevs 
paints cc-tinue to emit light after they hzve 
been expc.ed for some time to visible light, and 
when thee are then exposed to infra-red, -he 
visible lig t emission is considerably increas2c. 
Such exp=iments point to the possibility that 
these effects are not limited to one part of the 
spectrum only but may occur over the whole 
range. W are also working along that line. We 
have stuced with a spectrometer the influer ce 
of differer- parts of the visible spectrum upoa 
the шега olet emission and have found tkat 
there seer:s to be maximum effect in the yellow- 
green. i 
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ROENTGEN CINEMATOGRAPHY 


By DR. R. JANKER 


From the Rüntgenattzilung der Chirurgischen Universitatsklinik 


BONN, GERMANY . 


OMPARATIVEL?Y soon after the dis- 


covery of the roentgen rays—as early 


as -8g6—the first experiments for zhe reali- 
zation of roentgen motion pictures were 
undertaken. At that time two methods 
weze attempted by MacIntyre: first, the 
production of film rolls by splici^g single 
exposures to each other (direct nethod), 
and secondlv, cinematography of the image 





Fi5.12. Schematic arrangement for direc cinematog- 
raphy. R. Roentgen tube. Od. Object o be filmed. 
F. Film. (From Deutsche Ztschr. f. Chg.,1933,240, 


52.) 


on the fluorescent screen (indirect method). 
'Taereafter, numerous experimenters (in 
America chiefly Cole and Jarre) were occu- 
pied witlf the same problem. 

In the following pages, we sl all report 
tke results obtained by us after several 
years’ work on roentgen cinem: tography. 

First the direct method was employed 
(see Fig. 14). Since in this method, the 
size of the single picture and taat of the 
object must correspond, it was necessary, 
for financial reasons, to choose small ani- 
mals, such as guinea pigs, as subjects for 
study. The apparatus built for this pur- 
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pose had a picture frame of 24 mm. width 
and 36 mm. length. By means of a suitable 
pull-down device roentgen motion pictures 
of the thorax of a mouse or of the stomach 
of a guinea pig were obtained at the rate of 
22 exposures per second. With this method, 
a film was prepared showing changes of 
normal peristalsis of the stomach and the 
duodenum produced by various stimulants 
(injection of hypophysin, neohormonal, 
morphium, pain irritation, etc.). A demon- 





Fic. 14. Schematic arrangement for indirect cine- 
matography. R. Roentgen tube. Ob. Object to be 
filmed. S. Fluorescent screen with image. C. 
Photographic camera. 


stration of this film was made during the 
X-ray Congress, Berlin, 1930.' 

Films were also produced by means of the 
indirect method (see Fig. 14). In this 
method, the image of a moving object te- 
produced on the fluorescent scree is 
photographed with a suitable apparatus. 
Animal films of comparatively long dura- 
tion, up to half an hour, and even slow mo- 
tion pictures of anim&l hearts (up to fo 
exposures per second) could be obtained. 

When sufficient exparience had been 


! See records of the Rontgengesellschaft, Vol. 27,692 and also 
Forgschr. a. d. Geb. d. Rünteenstrahlen, 1931, 44, 658. . 
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* acquired from numerous experimental ari- 
fe" films, the method was applied to the 
study of the internal organs of the human 

. body. We succeeded in reproducing the 


e movements of the heart, of the lungs, of 


the diaphragm, of the esophagus (dezl.- 
tition), of the stomach, and of the ir tes- 
tines all in their different functions. 
Whereas for the thorax in some cases 7 
exposures per second were made, a sma ler 
number (about 4) was considered suffic eat 
for the stomach and the intestines. Ге 
reasons for this was that, even with such 
a limitation, an extremely high intensi-y 
of the feentgen rays was necessary; at pres- 
ent we reach the skin erythema dose in 

e forty-nine seconds for exposures of stom «ch 
and intestines. 

During our many years of work on this 
problem, every single item used in the ro- 
duction of the film has been brought to sts 
highest efficiency. For instance, all сле 
available (including American) fluores-2at 


. and intensifying screens were tested for 
their suitability in roentgen cinematxr- 
raphy. 


The fluorescent screen of the firm Scher- 
ing-Kahlbaum A. G., Berlin, has prove- то 
the most suitable one for our purposes. 
Excellent results were obtained with cae 
roentgen tubes from C. H. Е. Müller, 
Hamburg. All animal films taken up to 

~ now have been made with one of these two 
tubes. The special tube used for hu wan 
exposures proved very efficient. 

In the beginning of the experiments an 
old Pathé camera, altered to suit our ar- 
poses, was used and occasionally an aopa- 
ratus of our own was employed, whicl , bv 
means of a shortened time of movement, 
ceuld operate without a diaphragm. More 
recently the Askania Werke have brouzht 
out a special X-ray Cine-Camera whic, in 
accordance with my request, is equip ped 
with an especially large sector opening in 
the.rgtating shuttere Owing to the fact -aat 
it works with a reliable precision, it un- 
doubtedly represents considerable progress 
in the production of roentgen-ray mot on 


picture ° 
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Cons erable difficulty was encountered 
in procuring a suitable lens. For a long 
time м = had to manage with a Zeiss Biotar 
f. 1. 4, but finally we succeeded in obtain- 
ing, оп= shortly after the other, a lens f-om 
the Rie Werke, Berlin, id f. r.c, one 
from tre Zeiss Werke with f. 0.99, and 
finally a lens of f. 0.85. 

Of tH films which we used for our experi- 
ments, some were sensitized Ьу us, some 
were kodak Super Sensitive, and some 
were t-e usual special X-ray emulsion 
which therefore showed especially good 
gradatr n (Schleussner, Frankfurt a. M. 
Agfa, berlin). • 

Wha-sver success we have achieved in 
roentgem cinematography was made »os- 
sible b-—ause the firms mentioned above 
coopera -ed with us. We acknowledge this 
help w-th appreciation. 

Conselerable technical experience was 
necessery for the production of the fi ms. 
Develo-ing, printing, editing, and splicing 
were done in our own institute. Much of the 
printin2 was done by a machine of our »wn 
constrvetion which enabled us to priat 
from ech negative frame two positive 
frames one after the other. Thus, in spite 
of the imited number of exposures per 
second a rather good demonstraticn be- 
comes ~ssible without any acceleraticn in 
speed © projection. 

A description of the technical equipment 
follows. Owing to recent developments tie 
previous articles?’ have been superseded. 

The cutfit for the direct method of pro- 
ducing roentgen-ray motion pictures has 
alread» been described! and is very sin pe. 
The pi=ure frame measures, as mentioned 
above, 24 X36 mm. 

Unfc-tunately, it was not pissibls tc use 
the American film of double width, as in- 
tended. for in Germany a special perfcr:t- 
ing machine would have had to be ba г. 

The -ull-down device was similar tc tae 
usual -—pes with the exception that tae 
frame was twice the normal length. Tae 
film usd was one made specially by the 


? Janker. <. Deutsche Ztschr. f. Chir., 1931, 232, 570. 
‘Janker R. Deutsche med. Wehnschr., 1932, 58, 1094- 
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firm of Schleussner. Both sides were larger sizes of frames was not corfstructed.) * 


coated with the emulsion genera! v used 
for the Doneo film. 

Ev means of a specially built printing 
apparatus, however, the frame could be 
reduced to the normal size, so taat the 
demonstration with normal projec-rs was 
made possible. 

At first, intensifying screens vere not 
used. However a design was worked out 




















FIG 9; 


А. Room for photographing roenz en films. 
F. Rebuilt Radio-Silex Apparatus of *och and 
Sterzel, Dresden; used for connection to the work- 
ing spaces B, D, and G. Ё. Cabin for observation 
ard switching, enclosed by a heavy le-4 protec- 
tion. то. Lead-protection. 9. Seats for th> observer 
ard the operator. 8. Switchboard. 7. Window of 
lead glass plate for observation. C. Lea. case for 
the roentgen tube (7) in the space used to make 
roentgen motion pictures of patients. B. Cabin for 
the patient for making roentgen films : ad roent- 
gen sound films eventually with comb nation of 
the synchronous recording of electrocar. iograms. 
5. Window of lead glass for an obs--ver (9). 
6. Apparatus for filming and recordinz D. Ex- 
perimental working place for making roentgen 
motion pictures of animals. L. Lead protected 
room for the sound recorder (13), the electro- 
cardiograph (14), etc., also used as зоот for 
demonstrating roentgen films and roentz=n sound 
films. 12. Projecting apparatus. 11. Projecting 
screen. /. Work shop. K. Micro-cinemzsographic 
room. 15. Efttrance and passage to the ‹ «veloping 
and drying rooms in another part of thc building. 
G. Room for indirect total exposures. 1. Roentgen 
tube. 2. Fluorescent screen for total -:posures. 
3. Camera. 4. Stand for the patient. 


(D.R.P. 568 325) by which, by means of 
two endless intensifying screens pressing 
against the film, co-movement of the 
screens with the films could be o-tained, 
and thus the effect of the after-glow of the 
screens on the film could be utiliz 1. (For 
financial reasons an apparatus sor the 


The apparatus for exposing the films coul 

also be used for projecting them by attach- 
ing a lens and adding a source of light. (For 
particulars see footnote No. 1.) 

The indirect method of producing mo- 
tion pictures was developed from a very 
simple beginning. After many a disappoint- 
ment through wrong and round-about 
courses the following equipments are now 
at our disposal (see Fig. 2). 

For the generation of roentgen ravs an 
altered Radio-Silex-Apparatus of Koch and 
Sterzel (see F of Fig. 2) is used. For human 
beings we work with 125 kv. (peak) volt- 
age and 50 ma., for animals with 100 kv. 
(peak) and 25 ma. In front of the apparatus 
stands a switch-case E, containing the 
switchboard and a number of instruments 
needed for operating on animals, and offer- 
ing room for the attending staff and several 
observers. Directly in front of this switch- 
case is the space D for experimental work 
on animals, arranged as follows: On a hori- 
zontal table a holder for the animal is 
fastened which can be moved and turned 
in every direction. On the lower side of the 
plate of the table there is a fluorescent 
screen, the luminous surface downwards. 
From below, the image on the screen is 
photographed. It can be observed anq the 
exposure of the film controlled from the 
switch-case. 

By moving a lever the picture frequency 
can be increased to 100 exposures per sec- 
ond (slow motion pictures) and decreased 
to one exposure per second instead of the 
normal number of exposures of 16 pic- 
tures per second. It is not necessary to go 
into particulars with regard to the impor- 
tance and value of decreasing and increas- 
ing the speed in order to catch the most 
characteristic moments and to make the 
most of the film. " 

Not only the space for animal experi- 
ments but also the ecaipment for human 
exposures can be electrically connected to 
the same outfit (F). The Müller special 
tube used therewith is surrounded by a 
lead-case (C) of 5 mm. thickness. Pe elec- 
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• tric bush-hgs are insulated by lead-ckess 
dis of the same degree of protection. Tae 
P! 


erson experimented upon or the patient 
"sits or stznds in a booth (В) which has a 
*smalk additional compartment to protect 
and separate the observer. Here it turred 
out that, in view of the high intensities >f 
the roentgen rzys and of the comparatis! y 
short distances, a lead protection of «he 
thickness originally presumed to be r ght 
was not аг all sufficient, and therefore she 
booth anc the space for the observer гте 
now protected on all sides by lead of abcut 
12 mm. thickness. 

In adition to the ordinary roentzen 
motion pictures of human beings, roentzen 
sound films were also made of the heart and 
other subjects. For this work, the cabin «r 
human exposures was made soundproot. It 
is apparent that the roentgen-ray equ p- 
ment proper, the cooling pump and the Ё - 
ferent motors necessary may easily cause 
difficulties in the operation of the ѕо аі 
equipment. These were prevented in сле 
usual way. The recording was done in -he 
adjoining room (L), also protected by lex. 
This room : also a projection room for orc i- 
nary roentgen and for roentgen sourd 
films. For sake of completeness we wou d 
like to mention also that there is a special = 
constructed micro-cinematographic equi > 
ment in room (X) and a workshop in room 
(7). Equipment for developing, drving, arc 
processing the films had to be removed о 
other parts of the Roentgen Department. 


The following films have been made: 

“Alterations of the normal peristalsis of the 
stomach and of the duodenum produced by 
various stimularts (injection of hy popl >- 
sin, neohormonal, morphium; pain irritatiea. 
etq.)." (Rón-gen Congress, Berlin, 1930). 

“Various pictures on respiration" (Röntgen 
Congress, Baden-Baden, 1931). 

“Effect on the position, shape and size ct 
tle heart caused Бу variation of pressure in the 


thorax." (Surgica. Congress, Berlin, 1931). 
"-mina-cion of the heart by combined 
“electrocardiography, roentgen cinematogre- 
‘phy, and ionomgtry” (with Jacobi aad 
Schmitz). (Rhein. Westf. Ges. f. inn. Med, 
ColognS ure, 1931). i: 
. . 
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"Vom ion" (Surgical Congress, Berlin 19:1). 
“Roetgen motion picture of the mover eats 
of the sscmach and the intestines of an anim: 1." 
(Deutsch. Phys ol. Kongress, Bonn, 193 L 
"Expe-mental roentgen cinematograpaic 
observa-sns on circulation” (with Naege i). 
(Surgiczi Congress, Berlin, 1931). 

"Expe- mental roentgen cinematograpaic 
observa- ans of embolism of the lungs o^ an 
animal" with Naegeli). (Osnabrück, 1931) 

“Den castration of roentgen motion pictu-es 
on circu г лоп in the thorax at variation of pres- 
sure" (wah Naezeli). (Deutsche Ges. f. K-as- 
lauttorsck ing, Tübingen, March 14, 1932). 

"Movements of the colon." (Ges. f. сай, 
Berlin; гв 1 Róntzen- Kongress, Dresden, tg 32). 

“Exarcles of roentgen motion pierres of 
human L-ings." (Niederrhein. Ges., Bern, 
May 9, 1232). 

"On roentgen films and simultaneous so ind 
recording of inte-nal movements of the bo i-" 
(with Sc mitz). (Niederrhein. Ges., Benn, 
May 9, 1832). 

"Degl ation aad the human esophagus." 

“The -ristalsss of the human stomach and 
duodenu." 

“Synecas of roentgen motion pictures pro- 
duced siace 1929 ” 


This =m caled "Synopsis of roentgen 
motion --tures since 1929," gives a zecd 
general ew of the movements of the hu- 
man int--tines nd internal organs and œn 
the cine r atographic study of a number ef 
biologica. and physiological problems. 

Theaccompanying illustrations (Figs. 3,4 
and s)sFca few single pictures taken from 
different -lms and slightly enlarged. 

These -»entgen films are useful not onl, 
for demcastration purposes, but тһе 
represen- a mezns of research of cons d- 
erable va пе, as is explained in а, ргеу1сиз 
рчЬйсагсл.+ There are a number of ways 
of ита such a film. Taking the heart аз 
an examo 2, every single picture of the fi. m 
had to be <nlarged and measured. In a тетт 
simple way we succeeded in producing 
auxiliary 2quipment permitting this spe- 
cial work = be done automatically. 

The po-sibilitv of combining the roert- 
gen moti: pictures with other methods is 


1 Janker, Ro Pezsche. Ztschr. f. Chir., 1933, 240, 52. 
Е 7 • 
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Fic. 3. Various studies on the filling of the 
bronchi of a cat. 


of special scientific value. It тау be men- 
tioned that, in 1932, the Zeitler-Studien- 
haus-Stiftung published the following 
prize-competition: “Entwicklung einer Ap- 
paratur für die kinematographische Bild- 
und Tonaufnahme von Vorgéagen im 
Kórperinnern." The author suggested that 
pictures of the intestines and internal or- 
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Fic. 4. Pericardial effusion affecting heart force. In- 
jection of a contrast solution into the pericardium 
of a cat. 


gans, for instance of the heart, ought to be 
made by roentgen motion pictures and that 
at the same time records of the sounds of 
the heart ought to be made in exact syn- 
chronism. This could be done with the aid 
of one of the well known sound film pro- 
cedures, for instance with records. The prize 
was given this solution some time aga, and 





Fic. 5. Human deglut tion (from Deutwhe Ztschr. f. Chir., 1933, 240, 52). 


= 
9 E e 
‘ : 


“фртосевз could be demonstrated. 
> In this connection we will mention 


. 
А as > 
„Уо. 26, No. 3 Roentgea Cinematograph 359 
e when elaborating these proposals with Dr. graphed >y the camera (3) in the way de- 


W. Schmitz, the practical utilization cf -3e 


ће 


*combiftatoan of roentgen-ray motion pic- 


tures with electrocardiography and iong- 
raphy.’ 

Roentgen-ray motion pictures are pri- 
marily of scientific value. However they 
could already 
cases of cifficult diagnosis. A separate re- 
port will be made on this subject. 


Supple ment. The experimental photogr pay 
of the image on a fluorescent screen made it 
possible to work out a special process of тазала 
a roentgemogram of the entire body. Denis 
Mulder’ in 1927 published “Total X-Photcs.” 
These excel ent roentgenograms were tazen 
with a single exposure at a great distance from 
the roentgen tube. These pictures, however, are 
too expensive for practical purposes, especially 
for examirations in series. The process de »-l- 
oped by the writer brought about a change in 
this matter. Just as the fluorescent screen сап 
be used cinematographically it must be pos- 
sible to make, 
intensity, distance photographs of the 
image on the fluorescent screen, i.e. an indi-ect 
small photograph of the patient's entire body 
on the fluorescent screen. The firm of kaal- 
baum-Schering, Berlin, made for us for -his 
purpose а jcintless fluorescent screen, mcz-ur- 
ing 210X90 cm. With the aid of the altered 
Radio-Silex Apparatus, described above a 
sufficiently bright image of a whole person zan 
be reproduced on the fluorescent screen fron a 
distance cf several meters. This image «as 
photographed with a simple specially cen- 
structed Camera fitted with a Zeiss R-Ba xar, 
f. 0.85. With this camera only very small sic- 
tures, about Leiea-size, were reproduced. Later 
on, therefore, it seemed advisable to choeze a 
latger size, 6X9, or 9X12 cm. The best ens 
at our disposal for this size of the picture was a 
Zeiss Biotar f. 1.4 with a focal length of 14 - 

e pictures are taken in a long small »om 

. The roentgen rays produced by the tabe 
ataca zn image of the patient (4) an the 
‘fluorescent screen (2), which image is pheto- 


long- 





' Jacobi, J., Jenker, Rg and Schmitz, W. Deutsches d f. 
klin. Med., 172, 493. 
6 ма пБ. Total X-Photos. Van Dorp & Co., The Hæse, 
1827. ы 
LJ 
~ 


be utilized in a number of 


with corresponding sources of 


scribed. The fluorescent screen with ‘ts frame 
can be tumed on hinges so that the patient may 
conveniently pass to the stand behind гае 


screen. 





Fic. of a men. 


6. Example of total roentgenogram 


Of special importance is the low ccst o^ гае 
process, especialy for stereo total exposures, 
such as Hasselwander and Pratje require for 
anatomical, anthropological, and pathological- 
anatomical purposes. The transition from ordi- 
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nary indirect total exposures to stereoscopic ст.; the screen is then used as an fntensifying * 


ones was not difficult; only a mecha ism for 
moving the tube the distance of the eyes and 
for interchanging the small film holders had to 
be constructed. There is also anotier fact 
which may be looked upon as a specia. advan- 
tage, i.e. the reduction of*the pictures of direct 
total exposures for measuring purposes is no 
longer necessary. In addition, dia»ositives 
ready for reproduction are obtained ат once. 

If, however, direct total exposures be needed, 
for teaching or for demonstration purposes, 
they can be easily obtained with the a d of the 
arge fluorescent screen, measuring 210X90 


screen and the frame of the screen as a holder 
for the photographic film or paper, which only 
has to be inserted. The developing of such expq 
sures, however, necessitates experience and, 
special equipment. In large flat trays, equali¢a- 
tion of the effect of the naturally different ex- 
posures, for instance, of the pelvis and the 
hands, is attained by sponging with developers 
of different concentrations. 

We shall report later on the various possibil- 
ities cf application of exposures of the entire 
body. A reproduction of such a roentgenogram 
is shown in Figure 6. 
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FACTORS INFLUENCING THE QUANTITATIVE 


MEASUREMENT OF THE ROENTGEN-RAY 
ABSORPTION OF TOOTH SLABS* 


. V. THEORY OF THE STEP TABLET 
By HAROLD C. HODGE, and STAFFORD L. WARREN 


e ROCHESTER, NEW YORE 


N A FOREGOING papert (IV) the mass 
absorption coefficients of bone, dentine 
and enamel were calculated and, upon the 
basis of these theoretical relations, pene- 
trometers were selected which were shown 
experimentallv to be suitable for expressirg 
interpolated absorption values. There is, 
however, tae additional theoretical possi- 
bility of evaluating the mass absorption 
coefficients of bone, dentine and enamel by 
means of the actual absorptions measures 
densitometrically. In the following discus- 
sion, a simple theoretical connection wil 
be essayed between (а) the intensities cf 
the radiation falling on and transmitted by 
the tooth o- other tissue, (й) the thickness 
of the tissue, (c) the mass absorption со- 
efficient of the tissue, (4) the densities pro- 
duced in tae emulsion after a standard 
processing end (f) the gamma of the emul- 
sion. In order to present the connection cf 
these factors briefly and vet with sufficient 
detaib to make their relations intelligible, 
simple statements of the equations of 
roentgen-ray absorption and of photo- 
graphic density will be made. The relation 
between roentgen-ray absorption and film 
density will be ofered, together with some 
indications as to its use in calculating (a) 
properties cf the tissue (or filter) such as 
effective mass absorption coefficient, and 
(4) propert es of roentgen rays such as 
effective wave length. The literature does 
not reveal алу discussion of the theoretical 
connection of these concepts and because 
ofeits interest to us in our experimental 
T Hodge, Н. C., Bale, W. F., Warren, S. L., and Van Huyser, 
G, Femmes influencing the quantitative measurement cf me 


roentgen-ray absorption о! tooth slabs. IV. Absorption of coef 


cient factors. Ам. J. Кокхтскхо:. & Кар. THERAPY, 1935, 24 


work a »»oad review of these factcrs and 
their aprlicaticn to practical roentgen 
densitometry is outlined. It is hoped that 
the idezs expressed here will stinulate 
others t» =pply this procedure. 

For simplification it is probably easiest 
to conste these subjetts mathema-icalls. 
For those who desire a full treatment of 
the two felds troentgen-ray and pho-o- 
graphic taeory), the theoretical ade of 
roentgemray absorption has been wel! -е- 
viewed recently in "Science of Radiclogy .' 
edited b> Glasser, published by Chzrles C 
Thomas,Soringf eld, Illinois (1933) and the 
theoretica! background of photographic 
sensitometry is clearly and simply dis- 
cussed ir che excellent book of Neolet-e, 
“Photography,” D. Van Nostrand N.Y. 
(1927). 

If one considers a light source, a nega- 
tive and 3 contact print, a complete an- 
alogy exist= between this arrangement and 
the roertsen-ray tube, the filters and 
tissues anc the roentgenogram. The difer- 
ence lies m the physical properties of tae 
radiation conversely, the structure of tae 
substances or tissues which will transmit 
over certai- wave length ranges. By defiri- 
поп in 5lotographic parlance, "correct 
exposure" as that one which produces п 
the emubion the same ratio of densiti-s 
which the "brightnesses" of thè phot» 
graphed objects originally possessed. The 
limits for a “correct roentgenogram " w Il 
be stated in a la:er paper, for the discus- 
sion to fel ow it is sufficient to poirt out 
the close zc anect on between the theory of 
photograph ic reproduction and the theory 
of the гоептдеп-гау penetrometer. 


817-838. . By comt=ning the classical equation fo- 
* From Jepartments of Biochemistry and Рһагтасо!сду and Medicine (E ae ology) cf the Univ ersity of Rocheste Schecl 
of Medicine and Ltenistry, Rochester, N. Y. * < 
* 
° 
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roentgen-ray absorption: 


lo 
In т = 
where I,=initial intensity of beam, a 

function of the wave length 

І = transmitted intensity 

In = natural logarithm 

и —linear absorption coecicient of 
tissue 

x = thickness (cm.) of tissue 


with the two equgtions of photographic 
sensitometry 
It - E 
where І —intensity of radiation striking 
emulsion expressed in units re- 
ciprocal with time unsts 


t —time 
E = photographic exposure 
d=T ln E+C 


where d =photographic density 
T=gamma of emulsion 
logarithms) 
C =constant of integration 


(natural 


it is obvious that a fourth equation may be 
written connecting the photogrz »hic den- 
sities and gamma of the emulsio with the 
beam equalities, I; and I, and also with 
filter properties и and x as follows: 





| Tám I (d d 
" Пане i Г | ч tissue) 
= Mtissue Xtissue (1) 
where [ñm intensity of unfiltered beam 


striking emulsion 
Piissue — intensity of beam after tra- 
versing tissue 
dâm, Я, зле = densities of film not under 
tissue and under tissue, re- 
spectively. 
Applied to a penetrometer (step tablet), 
there are two additional equatiors of much 


the same form that may be ad-ed as fol- 
lows: 
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1 
ln — = 


I, 


=|= 


steps of the penetrometer. SpecificAlby y 15 
found most useful to compare step 1 of our 
penetrometer (0.025 cm. Al) with the other 
seven steps which may be done bv special- 
izing the above equation as follows: 





B X», tate: ==). 


In the foregoing equations, there are 
some tacit assumptions that have limited 
applications; these should be pointed out. 
In the equation of roentgen-ray absorption, 
the I, and I are intensities whose ratio will 
depend, for a given filter, not only on the 
thickness but also on the wave lengths. 
For monochromatic radiation, the substi- 
tution of I in the Roscoe-Bunsen equation, 
It =F, is a valid procedure. But for white 
radiation such as we use, the "I's are 
not identical, the I of the Roscoe-Bunsen 
equation being interpretable as a time 
factor for a given wave length. Therefore, 
equation (1) as stated is strictly applicable 
only to monochromatic radiation and prob- 
ably would not be a true equation even at 
a stated kilovoltage if different tube- 
machine combinations were used. 

Another limit which must be mentioned 
is the "correct exposure" limit for the 
emulsion. The density is a linear function 
of the logarithm of the exposute dnly in 
certain density ranges, ranges tvpical of the 
emulsion (see Fig. 40 and also later paper). 

To open the discussion of equation (1), 
let us point out a few of the factors which 
influence the image densitv produced dnder 
a filter exposed to roentgen radiation as 
follows: е 


т. radiation factors. ...quality of beam, La occ- 


neity, etc. 
2. filter factors........ thickness, absorption coef- 
ficknt, etc. 
3. film factors......... grain size, emulsgn thick- 
. ness, etc. $ 


. 
P d E 


(dedi) alite) (2). 


where the subscripts 1 and 2 refer to „7 


е 








VoL. 36, No. 3 


ы . d . 
* 4. exposure tactcrs..... time of exposure, distznce 
from tube, etc. 


5. processing factors. . . бте of development, tem- 
perature, etc. 
e 


* The Simplicity of the equation given 


above is araple evidence that most of these 
factors are not accounted for. Moreover, 
it Is impossible to say quantitatively in 
what fashion most of these factors indu- 
ence the density. Where does the equation 
apply then? It applies to duplitized roen t- 
gen-ray fim which is lead-backed end 
wrapped im black paper (not in cardboird 


3or 


(a) a o 











= 
Log Exposure. 
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the absorption coefficients. In the secend 
place, 1: 3t is true at the stated con liticns, 
it may be used to calculate any cne an- 
known ‘actor; for instance, if the alm ex- 
posed t» unfiltered radiation is too dease 
to read by the Capstaff-Purdy deasitcm- 
eter (limit of 2.8 density units) the flm 
density may be calculated, other factors 
being kaown. In the third place, the effe-- 
tive wave length of the radiation may be 
obtained by interpolation, thus permitt rg 
а staterzent of quality of roentgen racia- 
tion from photographic measurements. In 








-—10 20 э 30 42 
4 Log Exposure. 


Fic. 40. "Cheracteristic curves, for positive film, smoothed and corrected for fog." Courtesy of R. E. Wi sey 
and taken by permission of the publishers frem the paper of Wilsey and Pritchard, “А comparisoa of 
x-ray and white light exposure in рһоїовгарНс sensitometry" from the ў. Optic. Soc. Amer., 926, 12, 
661. (This igure cludes parts а and 4 of Fig. 3, page 666.) As ray be seen, the form of the character-stic 
curve does not depend on the radiation but -he numerical slope differs as a function cf the zbscissae. 
The ехроз ге units for the "light" curves are m candle-meter-e2ozds, the exposure units for the “x-ray” 


curves are arbitrarily chosen. 


cassettes), is exposed to "white" radiation 
from a rouad focus tube (Tungsten target) 
at 30 kv. (instrument board) 30 ma., :5- 
30 inches s arget-film distance for times of 
0.75 to io seconds depending upon the 
distance and is developed in fresh Eastmaa 
X-Ray developer for 5 minutes at 65° F., 
with constant agitation finally to give fim 
densities cf 2 to 3.5 Whether or not zhe 
equation will apply outside these strm- 
gently held conditions can only be ascer- 
tained by =xperimental tests. 

„ Gtewhat value can an equation be which 
B; so strictly limited in its application? In 
first place, if grue under the conditions 
gexperiments, it may be used to calau- 
properties of tissues as filter, Les, 


` 


the оцга place, it may be used to czlcula-e 
the ganema of the film, knowing oaly -he 
thickne.« of the filter and its absorpticn 
coefficient. These indicated uses of the 
equation woulc justify its statement. if 
true. 

The testing of an equation may эесоте 
very la»»rious if each factor entered is 
varied separately. It will be sufficient for 
our pu-pose to show the apprcxima-e 
limits cf the quantitative nature of -he 
equatioa by simply varying the film density 
and obs=rving whether or not the predicted 
constancy of difference, Яр = нор is 
obtained. 

In Table rv are given the average D. “5. 
in 32 films whose densities vary from 2.12 
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to 3.49; the average О.К. in Step 1 vary- 
ing from 1.46 to 2.76 in the same films. 
The average D.Rs. were obtained from at 
least four readings spaced carefully so as 
to obtain information from each part of 
the film or step. The D, Rs. marked with an 




















TasLE LV 
Average Average 
Film No. D.R. in D.R.in | D;-Di 
Film Step 1 
E1535 O63 1.77 0.76 
E1635 2.45 f.i 0.74 
E1735 2.66 1.81 o.85 
E1835 | 2.59 1.85 0.74 
Е1935 2.67 | 1.90 0.77 
E2035 2.67 1.90 0.77 
Е2135 2.54 1.79 0.75 
E2236 2:1 1.46 0.67 
F2235D 2:71 1.94 0.77 
E2335 2.65 1.89 0.76 
E2435 2.61 1.85 0.76 
E2535 2.62 1.88 0.74 
E2835 2.58 1.73 o.81 
E2935 257 1.81 0.76 
S34E94 3.49" 2.72 O.77 
534Е94р 3 49* 2.76 OQ. 73 
S34E97 ыо 2.40 0.72 
534Е98 tor 2.40 0.67 
S34E99 3.08* 2.33 0.75 
S34E100 j.10* 2.35 0.75 
S34E101 3.14* 2.50 0.64 
S34E102 3.00" 2.31 0.79 
$34E103 2,92" 2,193 0.79 
S34E104 2:094 2.16 о.78 
S34E105 3,00* | 2,33 0.77 
534Е106 3.03* | 2.28 0.75 
$34E107 g.12* | 237 0:75 
534Е108 3:03" | 2.29 0.74 
S34E109 | 3.04* 2.26 0.78 
$34E 110 3.07" 2.26 0.81 
$34E113 nuo" 2.30 0.73 
S34E114* oer 2.42 0.80 
e 


asterisk were read on the Jones High 
Density Densitometer in the Eesearch 
Laboratory of Kodak Park threagh the 
courtesy of Dr. L. A. Jones. 

If the equation is true, there should be a 
constant difference between the D.Rs. in 
the film and in Step 1, respectively. It is 
evident from the column headec 0-р, 
that there is a fair constancy. Although the 
extremes of difference are 0.64 and 0.85, 
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most of the films are closely grouped around * 

an average difference of 0.76, in fact 66 per 

cent of the films have differences of 0.7 

to 0.79, inclusive. This represents a 7 p i 

cent spread but when it is considefetl that’ 

the D.Rs. cannot be reproduced within 

0.02 and that each difference figure repre- 

sents at least to such readings, the range 

of 0.05 density units does not seem so great. 

Consequently, on the average and within 

the limits stated, the equation In Me E 
le: T 

(da — dstep 1) may be said to be true. 

After equation (1) had been developed 
and tested, we found that although not 
expressed in this form the equations of 
photographic sensitometry are essentially 
identical. It is easiest to grasp the identity 
by considering that this expression is the 
same that would be written to describe the 
intensities of light passing through two 
areas of a film of different absorbing char- 
acteristics (thus defining the “‘densities’’) 
as related to the densities of those areas, or 
as related to the densities produced in an- 
other emulsion exposed to the two different 
transmitted light intensities. In photo- 
graphic sensitometry, the analogue of д 
would be two factors, i.e., k, the absorption 
coefficient of the emulsion (principalty at- 
tributable to the silver grains) and m, the 
concentration of absorbing particles. How- 
ever, because equation (1) as written for 
roentgen radiation may be used to obtain 
several important data, we are offering it, 
not as a new theory, but as a useful-appli- 
cation. 

The most important application of the 
equation is to the problem of obtaining the 
absorption coefficients of enamel and? of 
dentine. It will be shown that the equation 
gives values of the proper magnitude when 
their quantitative exactness is tested ex- 
perimentally by the ionization method. 

Before the димме and Mpentine may 
be calculated, there is one term of t 
equation that must be given a numer 
value, 1.е., Г, the gamma of the filz 
pressed in natural logarithms). : 











Cad 
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* gamma is Commonly expressed in terms of 
logarithms to the base 10 and the usual 
“symbol is y, we have chosen to calculate 

amma in terms of natural logarithms and 
*to express it by the symbol, Г. The justi- 
fication of this unusual procedure will be 
briefly attempted. The usual photograph:c 
practice is to plot densitits vs. logio ex- 
posure to obtain the "characteristic" or 
“Н and D” curves (see Fig. 40). The “ех- 
posure” units along the abscissa in photo- 
graphic sensitometry have been carefu ly 
defined in terms of candle meter seconds. 
In roentgea-ray studies, in general, each :n- 
vestigator has proposed his own exposure 
scale and has plotted densities vs. expo- 
sures and vs. logarithm exposuresat his own 
convenience; thus in Figure до (7) the log 
10 exposures plotted along the abscissa are 
in relative not absolute units. 

The straight line portion of the char- 
acteristic curve is the only part in which 
simple mathematical relations hold be- 
tween density increments and logarithm 
exposure increments. Consequently coa- 
siderable importance is attached to this 
part of the curve. Its slope, or 

A densit- { К 
— — — — — ; в саіеі gamma and is used 
A log exposure 
to describe the film. In our roentgen-ray 
studies, for convenienceinderiving theequa- 
tion we have chosen to express the “сһагас- 
teristic” curves as density vs. In, Exposures. 
The“ absorption by filter" equation is ex- 
pressed in natural logarithms and it is easy 
to write equation (т) if the density 
logarithm Exposure relations are similar у 
stated. However, it is obvious that the 
slope of a “density vs. logy) E" curve will 
be *numerically equal to the slope of a 
"density vs. In. E" curve multiplied by 
the factor relating the two logarithms. 
Therefore, the Г of our equation is equal 
to the conventional gamma (y) divided by 
203. — 

From the data of Wilsey (see a later 
paper) the conventional value of gamma 
for duplitized roentgen-ray film is calcu- 
lated using only density increments whiclt 
ө 
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ТаАВвіЕ LVI 
(АА OF WILSEY—SEE LATER PAPER) 
. I 
Minutes — 
Develop- ов. | Density Да Сапта 
ment Time 
—e— 
3 2.1 1.62 
2.4 2,92 с.бо 2 9 
4 1.8 | 1.48 
2.4 2.92 1.44 2 4 
5 1.8 1.82 
2.1 2.62 c.8o 9. 
6 1.8 1.99 
2) 2.84 с.85 2.8 
8 1.6 | 1.50 
1.8 2.21 O.7I 2.3 
IO | es 1.58 
1.8 9,51 0.73 224 
12 1.5 1.63 
1.8 2.36 0.73 2.4 

















are clea-l- in the "straight line portions" 
of the chsracteristic curves. The rime of 
developmznt, legio E increments, density 
incremears and gamma values are giver in 
Table iv . Gamma is seen to vary with 
developmznt time as shown in Figure 41, a 
variation not greatly different than that 


30 























0 2: 4 6 8 10 12 14 
DEVELOPING TIME IN MINUTES 


Fic. 41. Samma values from the data оё R. B 
Wilsey · Table ут) are plotted as ordinates agaias- 
the dev-leoment time in minutes. The variat or 
up to akoat eight minutes is magnified, the "ange 
being orly 2.2 above and below 2.4. $ 
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found for other emulsions, expos ires and 
developers (see Jones, page 89; W Беу and 
Pritchard, pages 665 and 666). At first 
glance there seems to be a tremendous vari- 
ation in gamma with changing develop- 
ment time, but closer inspection of the 
ordinates will show that these units are 
greatly magnified and that the total change 
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One more concept must be added at this * 
time although it will be elaborated and il- 
lustrated later. Since the equations of* 
roentgen-ray absorption are all written f 
monochromatic radiation, and sincè we are* 
using "white" radiation, the us found by 
our work will be “effective” us. The effec- 
tive и may be*described as the и which 




















Taste LVI 
Film No. А 43 А 44 А 45 А 46 
Thickness of Tooth slabs 1.2c mm. 1.00 mm. 0.80 mm. 0.60 mm. 
Average D.R. in films RIF | 3.96 3.82 3.87 
. Enamel Dentine | Enamel Dentine | Enamel Dentine | Enamel Dentine 
Average D.R. in 4 teeth 0.64 1.10 0.97 1.69 0.95 1.68 1:37 2.15 
dr—d tissue 3.13 2.67 2.99 2.82. | 32387 2.14 2.50 1:34 
effective и 25.8 39.3. | 27.9 291.2. | 32.6 24.4 37.9 26.5 
effective u/p 7.9 6.8 9.1 7.1 | 10.9 8.1 12.6 8.8 
| Instrument board 0.72 0.76 0.73 0.78 0.75 0.79 0.77 0.81 
effective 
A  j|Sphere gap 0.69 0.72 о.70 0.73 0.71 0:74 | 6.573 0:77 
Average L.V. 1.7 r.i 1.5 0.9 1.3 о.8 | 1.0 о. 








is not great. The average gamm for de- 
velopment times of four to eight minutes 
inclusive is 2.5. Thus, the densit-log ex- 
posure equation as follows: 


d 22.5 Іов E+C, or usirx natural 
logarithms as follows: 
d 21.1 In, E4-C. 


We have 
ID 2r. 


now obtained a value for 
which permits the equation 


[ап 
[ 
. 
for the calculation of MEnamei CF MDentine- 


For exafhple, if the former is to be found 
we may write 


1 
= (dîm — d) = yx to be soecialized 





In 


Tam 
In 
ТЉ 


1 
= т (da E Ява 


= MEnamelXEnamel+ 


From the two right hand members of this 
tri-part equation, it is evident taat if the 
dam and dEname1 are read, and the x enamel 
measured, и enamel may be calculated. 


would result if a monochromatic radiation 
were used whose intensity decrement on 
passing through the given filter thickness 
is identical with the intensity decrement 
found with “white” radiation. The useful- 
ness of the effective и concept is evident 
since in employing stated conditions, as we 
do, it permits us to characterize the filter. 
Once having obtained и we may interpolate 
a similarly conceived "effective" wave length 
from the curves given in Figure 19 (see 
paper Iv). 

In order to obtain absorption goeffciénts 
for enamel and for dentine at more than 
one effective №, the data (presented in full 
later) were taken from the experiment 
wherein 4 teeth were measured densfto- 
metrically at 4 thicknesses each, e.g., 1.20, 
1.00, 0.80 and о.бо mm., the tolerance in 
each case being +0.c1. mm. For simplicity 
(see Table уп) the D.Rs. in the enamel 
and in the dentine of the 4 teeth aresaveg- 
aged at each thickness so that the pettective 
and other figures are ayerages for the tis- 
sues and not exact values for any tooth. 
The average density of the filni"*vas qb- 
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* tained by Averaging a number of readings 
obtained through the courtesy of tbe 


! af Physics Department of the Research Lab- 


uratory cf the Eastman Kodak Companr, 
*usingethe Jones High Density Densitom- 
eter. The effective Jane and маем 
are 25.8 and 20.3 respectively for the 1.20 
mm. sections; the values «ог each tissue 
increasing as the thickness decreases. To 
obtain mass absorption coefficients the 
effective us are divided by the respective 
physical censities. At first the total cr 
average densities of the tissues were usec, 
1.€., Pesma equal to 3 (approx) and 
Pdentine Qual to 2 (арргох.). The и/р ob- 
tained were of an allowable magnitude fcr 


e the ename., but for the dentine the coeff- 


cients became larger than those for enamel 
and thus absurd. Since the mineral car- 
stituent is responsible for most of the ak- 
sorption ir each tissue (see paper Iv), the 
assumption was made that the miaer:l 
constituen: in dentine has about the same 
physical density as the mineral constituent 
in the enamel. Using p =3 for both enamel 
and dentine, the u/p values are 7.o for 
enamel and 6.8 for dentine at a thickness 
of 1.20 mm.; the values for both tissues 
increase with decreasing thickness. In order 
to plot the и/р against wave length as has 
been done -heoretically in Figure 19, paper 
IV, some 7. effective must be choser for 
each thickness of each tissue. The onl- 
sound basis available seemed to be the a 
effective waich could be obtained from the 
previously found (experimentally) A-thick- 
ness curve for Al. Consequently, the com- 
parable absorbing thickness of Al (average 
I.V.) was computed for each thickness of 
enamel anc of dentine (see Table Lv) and 
the А effective values were interpolated 
from the curve in Figure 19. On this basis 
the values not only are of an allowable 
magnitude in both tissues but the coinci- 
dence with the theoretical curves (see Fiz 
40) 1¢.almost amazing. This is additional 
evidence that the calculated physical 
densities > шь ааыа 2.82, р 


cal. der- 


tine 72.74, see last page of paper 1v) of 
thg minera! constituents of enamel and of 
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dentine are of approximately the cor-ect 
magnitude. 

The average interpolated values (See 
paper Ії d) for the enamel are 1.38 mm. 
Al at 2a kv., 1.36 mm. Al at 25 kv., 1.32 
mm. Ala: 32 kv., 1.40 mm. Al at 41 Ev., 
1.40 mm. Al at 51 kv., and 1.45 mm. M at 
61 kv. Thus, the average I.V. for ena mel 





о INSTRUMENT BOARD], . 
e SPHERE 


SAP 






































"us a) 5 6 от t1 

Fie. 42. Mass absorption coefficients are potted as 
ordinates against the wave length in Angs-réms. 
The smooth curves for enamel and der tire are 
taken f em Figure 19, the values having been ob- 
tained fom calculations based on a best" chemi- 
cal апа ssis for each tissue. The circles show that 
the mass absorption coefficients obtained densi- 
tometri-al y using equation (1) (assuming а cen- 
sity of the principal absorbing constituen- of each 
tissue ee aal to 3) are placed close to the theoretical 


values. 
. 


tends tc increase slightly with 1пстеаз ng 
kilovoltzze; that this increase of I.V. тау 
be theoretically predicted from the eqaa- 
ticn is shown in the following discussion. 

The LV. for the enamel may zlso be 
described as the millimeters of Al prodac- 
ing a deasity in the film exactly equ valent 
to the density under a given thickaess of 
enamel when bcth are exposed to a roent- 
gen-ray beam. Consequently the роот 
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of the interdependence of kilovol-age and 
I.V's. for enamel may be simply stated as 
follows: what is the thickness of Al giving 
a D.R. equal to the D.R. under a given 
thickness of enamel at 30 kv.? at до kv.? It 
may be seen above that the thickness of 
Al (1.V.) at 30 kv. is less than that required 
at до kv.; the same result is prophesied by 
equation (1). Let a thickness of Al, x. be 
so chosen that when a beam of roentgen 
rays at 30 kv. of intensity, I, strikes it, the 
intensity of the transmitted bear: 1 pro- 
duces a density of dai in the film below. 
Let the given thickness of enamel, zen when 
radiated by the same beam transmit a 
beam of intensity, Ie, which produces a 
density of den in the film. The roe: :gen-ray 


beam of intensity, I), produces a censity of 


do when it strikes the film unfiltered. Let 
the density under the Al, di; equal the 
density under the enamel den a- 30 kv., 
that is, xy; = LV. for enamel. 

The relation between the beam inten- 
sities and the densities produced п а film 
: : o I 
is expressed by the equation 13 T 
(do—d). At 30 kv.: 

Under the Al, the relation be-ween in- 
tensities and density is as follows: 


1,#0 
L4" 


Гшь1?®хь1 = 8080 — da1. 





In =i Xa -— (d? — £s). 


Under the enamel, the followinz relation 


holds: 
T pon x, = do =de? 
By hypothesis: 
° da? = .,2°, therefore 
do? — 4190 = 4,29 — den?! 
and Dy? x, = Гис... From which 
relation by a simple rearrangem=1t 


30 
Mal 








Xen 2, 
=——=К'. 


30 z 
Men Xal 


Thus if the densities are equal under Al and 
enamel, for the thicknesses x.) and Xen, 


Harold C. Hodge and Stafford L. Warren 


SEPTEMBER, 1936, 
then the ratio of uai? to wen®® ts equal to* 


Xer 
the ratio of the thicknesses —— which is als - 





Xal 
constant, K’. Ea . 
At 40 kv.: ° 
I,19 I 
In — = uai Xa =— (dot? —da*?) ; 
Tit? f 


similarly for enamel. 
In order that the interpolated value be 








constant: dat? must-d.*. It follows 
that d? — 4,0 must = d —d,,? 
and | 

fiai Xen 

pen?” Xal 


But since at 30 kv.: 


30 > 
Mal Xen 








30 А 
Men Xal 


and the xen and х. have not changed, the 
condition that the I.V. be constant will be 
true only if 








30 
Mal Hal > 
a= =. Consent = Ke. 
Men Hen“ 
> Mat (uj р) ? 
If— =K’, then ———— =constant = K"', 
Men (шу Реп 


since the densities (р) of Al апа of egamel 
are also constants. 

Thus if the ratios of the mass absorption 
coefficients are constant from 30 to 40 kv., 
the I.V. for enamel will be constant. The 
calculated mass absorption coefficients of 
Al and enamel at various As „(hence at 
various effective K.Vs.) together with the 
ratios of enamel to Al and dentine to AI 
are given in Table гуп. 

An increase in the kilovolt (peak) pro- 
duces a decrease in the shortest А (see 
Table іх) as well as a decrease in the A 
producing most of the roentgenograpbic 
intensity. From Table rix, the shortest А 
at 30 kv. is A 0.42 A, at 40 kv. is 0.32 A. 
Eon Table Lvii1,it is seen that ata uniform 
\ of 0.4 A, the ratio of the mass absorption 
coefficient of Al to that of enamel is 1.62 
and that at a uniform X of 0.3 A, the ratig is 
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TaæLe LVIII 


MASS COEFF CIENTS OF ABSORPTION FOR ALUMINUM, ENAMEL AND BENTINE AT VARIOUS WAVE LEMGTHE AND 
THE RATIOS OF THE ABSORPTION COEF “ICIENTS OF TSE TOOTH TISSUES TO ALUMINUM 




















| 
DEN | | | (к/р). | (Ley Dai 
s А (A. pai (и /р)ел (и/р)агаз. 
(А) | 
(ж P)en (U/O)con . 
0.5 жд * 3425 2. DR 1.70 в.о 
ӧ.4 1.04 1275 1.2 1.62 I.0: 
0.3 O.50 o.82 O.*c 1.51 1.01 
0.9 0.25 0.37 о. 1:35 I.O! 
1.51. It may also be seen (Bale’s curves, therefore 


Fig. 48) taat the intensity peak, i.e , the А 
carrying the most intensity, shifts -owa-d 
the shorter wave length as the kilovoltaze 


Тавіє LIX 


INCREASE OF PEAK KILOVOLTAGE WITH DECEEASE IN 
SHORTEST WAVE LENGTH 








° 





kv. (peak) X shortest CX) 
25 0.49 
30 0.42 
40 0.32 
50 0.25 
бо 0.20 





increases ‘гот 30 to 40 kv. Therefore, in- 
creasing the peak kilovoltage pred ctably 
should cause a decrease in the ratic of cae 


mass absorption coefficient of Al to that of 


enamel. 
But a cecrezse in the ratio of the mass 


10 
Mat 





that 


absorption coefficients means = 
Mer 


е 
. 30 


е 
cannot equal 





TA It is evident that the 
I.V. for enamel cannot be constart. 
Fürthermore, if the ratio of the mass a»- 
sorption coefficient of Al to that of enamel 


decreases with increasing kv., then 














30 
Ha” Moa 
a 30 
Mer. Men’ 
and 
Kent? хб = 
4e 30 ' but Xen?” — Xen’ ? . 
. Xal Xai‘ 


EV ah LV an" 


e. 

Thus, the thickness of Al at 40 kv. giving 
the same D.R. as the enamel is greater 
than tke thickness of Al at 30 kv. giving 
the same D.R. as the enamel. But < greater 
thickness of Al giving the sare D.R. 
means that the I.V. is greater, the ob- 
served iacrease in the Т.У. for emamel is 
predicted theoretically. A similar argument 
may be used to extend this сопс] 15:07 to 
accoun- for the gradual increase n I.V’s. 
for епат 21 at higher kilovoltages * 

Since the ratio of the mass abso-ption 
coefficient of aluminum to that of enc mel 
is not ccnstart with change of vcltage, 
alumin- m is not satisfactory as the stand- 
ard for -he comparative study of era nel. 
A suitable alloy standard having the same 
mass absorption coefficient as enamel has 
been described (see paper ту). 

The average I.Vs. for dentine are 5.79 
mm. Ad zt 20 kv., 0.8 mm. Al at 25 kv., 
0.79 тт. Al az 32 kv., 0.81 mm. Al at 41 
kv., 0.82 mm. Al at 51 kv. and o 7; mm. 
Al at ёт kv. There is evidence o^ on v a 
negligible change of I.Vs. for deat. ne with 
change з kilovoltage. From the p-eceding 
argument, this result is possible orly on 
the comdition that the ratio of tie mass 
аЬзогр төп coefficient of Al to tha- of 
dentine є constant. From Table rvin, 17 is 
seen that this ratio is constant. The ob- 
served constarcy of I.Vs. for dentine is 
thus p-dictable theoretically. Smce the 


* The efzct of scattering by Al and by enamel or the magni- 
tude of the LV. for enamel is discussed earlier (see Dapgr ау). 
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Taste LX ` 
FILM 21310 3O KV., I MACHINE PART A 
Step | Density dr — dic, ш ш/р 
E A 2 
1 2.07 .65 22.5 8.3 е 
2, * dts .99 17.4 6.5 
5 1.51 1.21 14.4 5.3 
E 1.32 1.40 he 4-7 
5 т.166 1.57 11.9 4.I 
6 1.05 1.69 10.3 3.8 
y 0.90 1.82 9.2 3.4 
8 0.81 1.91 8.5 3.1 
Film ур) 
FILM 2134A 30 KV., 2 MACHINES PART B 
Ф 
Step Density dr —datep u u/p 
I 1.82 -59 20.7 7.6 
2 1.46 -95 16.0 6.2 
3 1.92 1.19 14-3 5.3 
4 1.05 1.36 12.5 4-5 
5 0.91 1.50 11.0 4.1 
6 0.75 1.66 10.0 3:7 
7 о.63 1.78 9.2 3.4 
8 0.56 | 1.85 8.5 3.1 
Film 2.41 
I 
4 FILMS AT 30 KV. PART C 
Film S34E51 S34F.:0 S34E49 S34E47 
Step d Е d н d Р d di 
1 1.83 30.8 ЖОГУН 29.7 Do 31. 1.69 33.6 
È 1.40 22.49 1.235 22.5 1.32 23.4 I.29 2338 
a I5 18.7 1.06 18.3 1.05 19.3 1.05 19*1 
4 0.96 15.9 о.ус 15.6 o.88 | 16.2 0.87 16.2 
5 0.79 14.1 O55 15.9 0.74 | 141 0.74 14.0 
6 0.67 12.5 6.63 19,2 0.62 12.5 0.63 12) 
7 0.57 11.1 oes 10.8 0.56 10.9 0.54 10.9 
8 0.54 9.8 О. 1 9.5 о.54 | 9.6 о.50 9.7 
Film 3.71 2.62 2.66 | " 
: i c 




















ratio of the mass absorption coefscient of 
Al to be «hat of dentine is constant (i.e., 
both from theory and from test data), no 
matter what the voltage, aluminum 15 a 
satisfactory standard for obtaining interpo- 
lated values for dentine. 

The equation (1) may also be used to 
calculate defective for the various steps of 
the penetrometer. A few typical examples 
of these calculations will be shown and 
data obtained on the same penetrometers 
with,the same tube-machine combination 


but measuring the intensities by an ioniza- 
tion chamber will be offered for compari- 
son. In general, the js. measured 
densitometrically agrees in magnitude with 
the uas; Measured by the ionization 
cha nber method. 
Using the equation 


1 e 
T (da xx а.) = MefiectiveX step 


. 
since Г is known, dg, and dstep are read 
and xa, is known, by substituting the 
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D.Rs., a value for uai, may be obtained. 
In Table Lx, part А, are given the DRs., 
the differences, (Я...) the ugs, and 
the u/p from Film 21310 taken at ло kv. 
In Figure 43, the differences (d,— d „з, 
etc.) are plotted against the proper thick- 
nesses of Al and give the upper smocth 
curve. The ua, vary from 22.5 uncer 
Step I to 3.« under Step 8; they ferm a 
smooth curve when plotted (Fg 44) 
against tae proper thicknesses of A. 

In Table 1х, part B, are given s miar 
data from Film 2134 A taken at p kv. 
with two machines (see change of milli- 
amperage, paper 111). The curve obtained 
when ишету, 15 plotted against the step 
thickness 5 almost coincident with that 
with one machine (Fig. 44). 

In Table 1х, part c, are given smmilar 
data from 4 films taken at 30 kv. after tae 
equipment had beer overhauled and ad- 











DENSITY DIFFERENCE 








0 3 ID 15 29 
MILLIMETERS OF ALUMINUM 


Fic. 43. The differences (в ыер) and “Te i, 
—dstep 2,3,4,0.) in density units are plot ed as 
ordinates against the proper thicknesses of 2. Tae 
two smooth curves are more or less parell bit 
the (deep роз, ое.) curve placed sufidently 
lower to give lower values for the absorption ©- 

,efficients tcompere Fig. 44). id 
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Айдит. (SPHERE GaP) 





44 FROM () 21310:30K , I MACH NE 


LINEAR ABSORPTION COEFFICIENT 











Ш FROM @ 2134 A 





0 3 0 15 20 
ME LIMETERS OF ALUMINUM 


IG. 44. —bsorption coefficients (linear) ere plotted 
as orci- ates against the proper thicknesses ef Al. 
The œ curve frem ionization data is placed ¢ bove 
and hæ a smal er radius of curvature than --e ш 
curve- тот densitometric data. Using equation 
(т), a z-od correspondence is shown whether | er 2 
machrses are employed. The curves using equation 
(1) az almost coincident with the carve from 
ionizazion data п the thinner steps but -here is an 
increasing divergence for the thicker steps. "he 
curve тот equation (3) is lower (com pare Fig. 
43). T= curve from equation (2) is not aly mark- 
edly les er but the values for the thicke- steps are 
scatte « ]. 


justed. The pegective are of slightly greater 
but comparable magnitudes. 

In Tzble тх are given calculations of 
Mefiective Sing equation (3) which in fè-m 
is as fc Bows: i 


(di —1s 3,4.ete.) 


= Hefiective(X2,3,4,ete. 


I 
Г 


Ха) ер (3) 


In Take xı, part a, are given the deta 
from Film 21370. It may be seen -hat he 
Mefiective 4€ much lower in magnitude than 
those cbtained from equation (т. F-om 
the lower curve in Figure 43, it is evicent 
that the reason for the lower pore tive is in 
the lower valae of the differences (d, 
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-dasa etc.). The difference curve for 44) and give badly scattered Values for e 


equation (3) is much like that from equa- 
tion (1) but placed lower. 


Taste LXI 
PART A 
Film 21310 30 lev. Machine 



































x u 
Step (di — d», o6) 2,3, ete. E 
p 
1 
2 0.34 11.9 4.5 
3 о.56 10.2 3.8 
4 0.75 9.2 3-4 
5 0.92 в 8.4 3.2 
6 1.04 7.8 2.9 
7 | L2 "m 2,7 
8 r.96 6.6 2.5 
PART B 
Film 2139A 
& и |o Mioniz. 
Step di — ds», ete. | 42,3,4, etc. == Le 
p u 
I 
2 0.36 12.6 a4 1.49 
3 0.60 10.9 At 1.47 
4 0.75 9.2 3:4 1.58 
5 0.91 8.4 ee 1.58 
6 I.07 7.9 2.9 1.59 
Jj 1.19 | 3 i DT 1.73 
8 1.26 6.6 2.5 1257 











In Table іх, part B, are given similar 
data from Film 2134 A. The ja. are 
similar in magnitude to those in Table v 
d2, part А, and when plotted against the 
proper thicknesses of Al, a smooth curve is 
formed (Fig. 44) which is transposed 
markedly lower as compared to tae curves 
from equation (1). 

(In Table гхи, are given data from Film 
2134 A, calculated from equation : 2) above 
which is of the following form: 


1 EY 
T (di,2,3,ete. —de.3,4,0te.) 


= Meffective X average for 2 steps: 


The шеша fall very rapidly when plotted 
against the proper thickness of Al (Fig. 


the thicker steps (probably because it is in 
the Jattened end of the D.T. curve where 
the density differences are so small). 

To check the шаке as Calculatédefrom * 
D.Rs., Bale measured the pesective using the 
ionization chamber method. His data at 
30 kv. are giventin Table іх, part А, the 
kv read from the Instrument Board, and 
part B, the kv determined by sphere gap 
measurements. The data are given in terms 
of the seconds needed for the galvanometer 


ТавіЕ LXII 


FILM 2134A 














Szep | (di.s —Чд» з) И? ‚3, ete £e 
p 

1 
2 0.36 | 12.6 4.7 
3 0.24 | 8.4 3:1 
4 Q7 6.4 2.8 
5 0.14 5.5 1.9 
6 | 0.16 6.0 2.2 
7 | 6:12 3:9 г.б 
5 0.07 2.0 0.7 











(connected with the ionization chamber) to 
reach a deflection of до, calculations then 
being based on the assumption that the 
number of seconds is inversely propor- 
tioral to the intensities of the beams, 1.e., 


where t, and t; represent the time (seconds) 
necessary for the galvanometer tp swing to 
40. The percentages of the primary beam 
transmitted at 30 and до kv. are shown 
graphically as ordinates against the appro- 
priatethicknessesof filter (step of penetrom- 
eter) in Figure 45. Evidently carefully 
controlling the kilovoltage has a pro- 
nounced effect on the data obtained, go 
that most of the kilovoltages interpolated 
from the instrument board of the roent- 
gerographic machine are really 3 to 10 kv. 
lower than read. The и from Table 1хїп are 
plotted in Figure 46, a regular difference 
between the и-х (analogous to density- 


/ 
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= Taste LXIII 
PART A 
30 kv. Instrument Board 
































e* с | 
Step Seconds to » u 
| reach 40 o 
e 
o 3.5 oo*o O».0 
I | &.D 28.9 19.7 
2 | TS 22.4 3.3 
3 | 10.9 19.2 Hi 
4 | 13.5 17.7 8.5 
£ | 18.0 16.6 S. 
6 23:5) 15.3 y. 
7 | 28.0 14.2 3-3 
8 | 34.0 I3.4 5.0 
РАВТ В 
зо Ку. Ѕрһеге Сар 
: I | I u 
Step — In — X cn и — 
I I p 
| 
I [77 0.57098 0.025 22.8 8.4 
2| 2.56 | o.94001 | о.обо | 18.8] тус 
3| 3-33 | 140297 | 6.675 16.0] б.с 
4 4.26 | 1.44927 О.1СО 14.5 5.4 
5 | 5.26 | 166013 | о.125 | 13.3] 5.0 
6 | 6.67 | 1.89763 | о.15о 12.6| 4.7 
7| 8.55 | 2.14593 | 0.175 12.3] 4-5 
8 | 10.42 2.34373 0.200 11.7 4.3 














thickness curves) are observed, the и from 
the kv. read frem the instrument board be- 
ing greater for each step indicating that 
decreasing kilovoltage increases the ap- 
parent effective и value for every step in 
proportion. The magnitude of u i (sphere cap 
is ‘about $5, of us is about 12. The magni- 
tude of ша (instrument board) 1$ about 39, of 
us about 13. Comparing these values with 
those obtained densitometrically it is evi- 
dent that the uui. are of comparable 
magnitudes whether measured by icniza- 
tion or densitometric methods. 

„1с is also evident that the discrepancy 
between the и obtained by ionizatior and 
the и from equation (1) increases with in- 
creased thickness of step. A partial ex- 
planation of this jncrease may be found in 
the highez fog values under the thicker 
(ljghter) steps, increasing the density relæ- 
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PERCENTAGE OF PRIMA®Y BEAM TRANSMITTED 











0 5 10 [5 2C 
MILLIMETERS OF ALUMINUM 


Fic. 45. The percentage transmission th-ougl the 
various steps are plotted as ordinates атат the 
respec-e thicknesses. The curves for 4c Кт. read 
on the nstrument board) and for зо Ev. (segis- 
tered = a sphere gap) are crossed amd closely 
laid. Tbe curve for 30 kv. (instrument Ьсагс) is 
simila. n shape but placed below the other two 
curves 


tive tc the darker steps (see discussion 
later). 

For monochromatic roentgen radiation, 
a given thickness of filter will absorb a 
given propertion of the incident rey, fom 
which proportion is calculated its absorp- 
tion ceeficien-. If another suck bem, 
whose wave length is shorter, is substi- 
tuted, --e filte- will absorb a sma ler oro- 
portion af the incident гау and'the absorp- 
tion со=ћсіепе will be a smallea number. 
The eq zation cf Duane and Mazuadar ex- 
pressing this fact shows the и decreases as 
the cube of the wave length. Since he 


equaticr (1) permits the calculetior of 


Шейесцуе 21d since the relations of u ard А 
are almeadv established for mcnocaro- 
matic beams, we may make an interes- ng 
interpo stion to obtain values cf wave 
length =scribed in analogous сотуєп on 


as the X-euve Thus, if a certain beam g ves 
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LINEAR ABSORPTION COEFFICIENT FROM IONIZATION DATA 


0 Е) 10 15 29 
MILLIMETERS OF ALUMINUM 


Fic. 46. The absorption coefficients (lr-ear) are 
plotted against the various thicknesses of Al as 
abscissae. The curve for 30 kv. (instrument board) 
is above but similar to the curve for 30 ky. (sphere 
gap) (compare Fig. 45). 


а ресе and that value is inte-»olated 
from ар-А curve, the Ai, foun 1 would 
be the А of a monochromatic beam which 
would produce that д. 

We have presented (Fig. 18) th» curves 
showing the relation between mass absorp- 
tion coefficients and wave length for AI. 
By interpolating the u/p from Tables Lx 
and LXI we obtain a series Of Nefective 
values at 30 kv. which vary from about 
о.9 A under Step т to 0.6 А under Step 8. 
As may be seen from Table Lxtv, tke values 
of effective Obtained densitometric lly are 
of comparable magnitude to the values of 
Neffective from ionization measuremer «s. 

In Figuré 47 are given calculated wave 
lengths of the hardest component of the 
beams at various peak kilovoltages. It is 
evident that for Аз longer than 0.3 A, there 
is a rapid increase in А with decrease in kv. 
Since we are working at kilovolt wes less 
than those for which the shortest А s 0.3 A, 
we may expect to find fairly wice varia- 
tions in Ае particularly urder the 
thicker steps. However, this is поё the 
whole story. Most of the intensty of a 
given white beam is carried not by the 
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shortest А but by some longer À^In Figure • 


48 асе given intensity curves at 30, 40 and 


so kv. (unpublished data of Bale) from Ñ 


ionization measurements made on the tube- 


machine combination with whi¢he the ° 


measurements of Tables Lx et seq. wêre 
made. It is interesting to note in confirma- 
tion of the efetive values in Table Lxiv 
that the greatest intensity of the white 
bean at 30 kv. is at a wave length of near 
0.6 A. 

The characterization of the roentgen-ray 
beara densitometrically has been ap- 
proached in the past by a quite different 
technique. The usual stipulation of roent- 
gen-ray quality is by means of the half- 
value layer. It is easy to see that if 


I 0 
In = 





I 
Г (dám di 2) = PX1/2 


whe-e I,, is the intensity of half the orig- 


inal intensity, then disis the density under 
the half-value laver and Ni», the half- 


200 


о 
e 


KILOVOLTS 


со 
e 


40 | 





0 2А 


4А 
А. WAVE LENGTH 


Fic. 47. The peak kilovoltage is plotted (ordinate) 
against the shortest wave length roentgen ray pro- 
dv ced at the stated kilovoltage (compare Fig. 48). 
We are indebted to Mr. W. F. Bale for the calcula- 

etions of wave length at the various kilovoltages., 
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WAVE LENGTH (A) 
Fic. The intensity from ionization measure- 


ments mede by W. F. Bale) is plotted (orcinate) 
as a function of the wave length. Compare Ulrey’s 
curves, р 47, Fig. 24, "Science of Radidozy," 
edited by Glasser, Charles C Thomas, Spring- 
field, Ill., 1933, or see Ulrey, Phys. Rev., 1948, 77, 
40. 


value layer. Simce 


I, =21,,- 
I 
then In 2 2— (dîm —d;;:) 
F 
I 
or 0.7 =—- (diim – 41) 
Til 


0.8 = а —dis. 

Thus the magnitude of the difference 
(d;-dys) should be about o.8 

The half-value layer of Al at 30 kv. ac- 
cording tc Duane is 2.035 cm., from cur 
ionization data we get 0.023 cm. Al mter- 
polating grom the “instrument bcard" 
curve (Fig. 45) and 0.035 cm. Al interpo- 
lating from the “sphere gap” curve Fig. 
45). Thus with densitometric values 
probably more closely comparable te the 
instrumen- board values than to the sphere 
gap values it is interesting to note in con- 
figmation тот Table пу that under о.с25 
cm. Al, most of the differences (d film —d 
gtep 1) are grouped around 0.76. Thus, for 
a given kv., the half-value laver is easily 
calculated densitometrically. 

Using. equation (1) we may also calcu- 
late an “efective” Г since: . 
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an 


E (diim — dep) = Ms stepX step. 


The results of the calculations are tabu- 
lated кз Table Lxv. The calc. Г run rom 
1.1 under Step 1 to 0.8 under Ste» 8. The 
calc. F are plotted as ordinates vs. the 
thickn-s of the steps in Figure 29 (сат- 
pare Г “ound in the usual way in a ater 
paper) where a linear relation is fouac be- 
tween Г and thickness of Al. In the вате 
figure, the Гы. are plotted against the 
effective А where again a linear relatien is 
found -«cepting a marked deviation uader 
Steps 7 and 8. The decrease in the magni- 
tude ot the Pear. with increase in thickness 
of filter may be in part due to the fact -^at 
lower censities under the thicker steps are 
placed lewer (toward the toe) on the char- 
acteristic density curve and therefore rep- 
resent + real decrease in contrast. On the 
other hand, the decrease may be due to a 
dependeacv of gamma on the wave lenzth 
(Fig. 5с. 

For г ziven film, gamma varies with the 
development time (see Fig. 41 and Fig. со). 
It the development time is kept constant, 


EFFECTIVE WAVE LENGTH, À 


T5 73 71 29 57 
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0 =; 10 15 


20 
МГА ТЛЕТЕК5 CF ALUMINUM 


Kic. 49. The gammas (calculated from юп 22 поп 
data) === plotted (ordinates) against the various 
thicknesses of steps (lower line and lower z bscissze) 
and alse against the effective wave leag-h А) 
(uppertwo lines and upper abscissae). More or ess 
linear зж ations appear for both functiors except- 
ing the apparent break for the wave length velues 
under tbe two thickest steps (right end of uoper 


line). 
» 
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Tastre LXI : 


EFIZCTIVE WAVE LENGTH IN А 














Densitomet с Values Ionization Values 
e | . 
Film No. 21310 21314А S34E51 S34E50 S34E49 S34E47 g e ү 
Step е | 

1 o.82 0.80 о. о.89 0.91 0.92 | о.88 о.82 
2 9.77 0.75 o.85 o.82 0.83 0.83 0.83 0.78 
3 0.72 0.72 0.73 0.77 0.78 0.78 0.79 0.74 
+ 0.69 0.67 о.7% о.73 0.74 0.74 0.77 0.72 
5 0.66 0.66 о.ж O.71 0.71 0.71 0.75 6.70 
6 0.64 0.63 о.6 о.68 о.68 о.68 9:93 о.69 
7 o.62 0.62 0.6 0.65 | 0.65 0.65 0.71 о.68 
8 о.бо 3 о.бо 0.6: 0.63 0.63 0.63 о.69 0.67 
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WAVELENGTH Comp) % TRANSMITTED 

Fic. 50. Spectral sensitivity curves. (Courtesy of 
L. A. Jones, Physics Department o: Eastman 
Kodak Company.) Gamma (ordinate is shown 
to vary with the wave length in a d-inite but 
periodic way. Gamma increases for any = ven wave 
length with development time (compam Fig. 41). 








350 400 450 


Fic. £1. Gamma calculated from ionization measure- 
ments is plotted (ordinate) against percentage of 
the beam transmitted (upper curve and lower ab- 
scdssae) and also against the logarithm (to the 
bzse e) of the percentage transmitted (straight 
line and upper abscissae). 
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GAMMA FROM IONIZATION DATA 


this graph 1 inch = тоо millimicrons. In the 
roeatgen-ray spectrum, the extreme linfits 
of ? are from about 0.01 to r5 millimicrons 











Г cade. ]* cala: ee ld b . [уа 

Sphere Gap Instrumen: Board епо e proportionately about О.15 
° of «n inch on the same scale. Furthermore 
0.91 | 1.08 the А we are interested in vary only frem 
0.96 1.0. abcut 0.05 to 0.08 millimicrons which 
don | eas would occupy a А increment on the same 
1.04 | O.9* : an : 
i ime | оо base line of 0.003 of an inch. Consequently 
1.10 9-9 it might be argued that onlv negligible 
1.19 | 0.8. difterences in gamma may be expected ig 
1.23 | o.8 

к | 


the ^ range of our experiments. However, 
with equal justice it тау be pointed out 

gamma varies with the А of the incident that the photon of the roentgen ray beam 
e radiation (Jones, page 124) (Fig 51). In (as of the light beam) has an energy cop- 
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• tent in inVerse ratio to its А, so thet the 

effect of small changes in А may be greatly 
J magnified. Thus, the variation in Г ouad 


SUMMARY 


By combining the equation for rcent- 


may represent real changes as a furctien 
* of the wave length. It may be attribt table 
in some part to the larger effect of tog in 
the lower densities. It may be an arafact, 
but, if real, its significanee if any 5 not 
clear at present. 
Taste LXVI 


INTENSITY MEASURED BY PONIZATION AS A FUE CTION 
ЭЕ THICKNESS OF ALUMINUM 











Thickness Intensity 
(rr m.) 95 transmittec 
2 | 9.6 
1.25 11:7 
1.50 | 15.0 
p.516 | 19.0 
1.00 Оў 
0.75 30.0 
0.50 39.0 
0.25 56.6 
о оо 100.0 





Since we know the percentage tans- 
mitted by each step using white radiation 
(Table Lxv1), we may study the relation 
between the percentage transmissior and 
Peale. from iomzatiom measurements, (Г 
ionization . 

X100 
0 = 


step 





In 95 transmitted =1п 
/0 


, 100 (d d ). 
film — Aste 
T E 


Plotting the Tionizstion as ordinates vs. 
the perceg-age transmitted, a smooth curve 
is obtained (Fig. 51) which decreases in 
slope with increasing percentage t-ans- 
mitted, i.e, with thinner steps. How-ver, 


when the Ujonizstion is plotted vs. the їп of 


the per cent transmitted, a linear геі: поп 
is discovered as would be predicted rom 
tbe equation above. 


gen-rar absorption in filters with the equa- 
tions for photographic exposure and photo- 
graphie densitv a specialized eqvaticn is 
obtainec as fo lows: 


Tin 
[eissa 





I 
In =>— (дт Оле 
Г 


(1) 


= H tissue X tissue 


which is shown to hold for certa n strin- 
gently coatrolled conditions. 

B» the use of equation (1), tae etec- 
tive mass coefficients of absorptior of 
dentine and of enamel may be calculated 
and are shown to compare well wita values 
calculated from chemical data (paper Iv). 

3. The increase of I.V. for enamel with 
increas ng kilovoltage and the cons-ancy of 
I.V. for dentine may be predicted using 
equaticn (1). 

4. Using equation (1) the effective mass 
absorption coefficients (efective) for the 
various steps cf the aluminum peretrom- 
eter may be calculated and are shown to be 
of comparable magnitudes to the i.i 
obtained by iorization measurements. 

5. The uana; values may be used to 
obtain irrerpolated effective wave length 
values (detective), thus describing the qaal- 
ity of tae transmitted radiation. Tae half 
value layer may be calculated from equa- 
tion (1). 

6. “effective” gamma (T) for the emul- 
sion is calculated for the different efective 
wave lengths transmitted by the various 
steps of сле penetrometer. à. 


We wil to acknowledge our indegtelness to 
Grant Van Huysen for densitometer realings, to 
W. F. Bale ‘er ion zation data, to R. B. Wilsey for 
development time data and for the character stic 
curves (Fig 42), to L. A. Jones for the spectral sensi- 
tivity curves (Fig. so). 
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PROTRUSION OF THE INTERVERTEBRAL DISC 
INTO THE SPINAL CANAL 


о Schmorl's classical studies on фе 
spinal column there has arisen a new 
interest both in the normal anatomy aac in 
the pathologic states of the spinal column, 
and not th» least of these has had to do with 
diseases ard injuries to the intervertebral 
discs. Not until Dandy s publication! in 1929 
on loose cartilages from intervertebral discs 
simulating tumor of the spinal cord was it 
appreciated that a slight or apparendy 
trivial trauma, in which there occurred 
posterior dislocation of a portion of the 
nucleus pulposus into the spinal canal, 
could procuce such disabling symptems. 
Dandy reported two cases in which frag- 
ments of loose cartilages from the irter- 
vertebral cisc had become displaced into 
the spinal canal and gave rise to signs ала 
symptoms which were progressive anc as- 
sociated with pain in the spinal column so 
severe that presumptive diagnoses of car- 
cinoma of the vertebrae were made. In 
these patieats the pain radiated down the 
back of bcth legs bur usually down one 
more than the other. The side most in- 
volved proved to be the side of the greater 
bulge of the tumor. These facts led Dandy 
to ‘wonde whether bilateral sciatic pains 
do not in most mstanees indicate a lesion 
affecting the spinal cord or cauda equina. 
more frequently the latter. He also called 
attention to the significant fact thar in 
these two cases the dislocation of the 
cartilage occurred in the lumbar region 
which he explained on the basis that the 
maximum effects of shocks or torsion of 
the body аге transferred to the lumbar 
spine and 17 is anatomically true that the 


Ыы 
! Dandy, W. „E. Locse cartilage from intervertebral disk 
simulating tumor of the spinal eord. Arch. Surg. 1926, га. 
66ce672. 
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intervertebral discs attain their grea-est 
size in ‘Fe lumbar region. He also pointed 
out thet the posterior dislocation of the 
nucleus was the most likely because the 
normal -nterio- curvature of the lumbar 
spine would be expecttd to throw grec ter 
localized effects of trauma on the posterior 
side of thee disc and that the relatively tain 
and incamplete posterior ligaments of the 
lumbar spine should more readily permit 
protrusr of a tumor in the intervertetral 
disc ther the stronger and complete m- 
terior li ament. 

What--er the causative factor, the fact 
remains that ёле discs do hernia-e pos- 
teriorly and that it occurs much more fre- 
quently Жап we are apt to think, zs indi- 
cated br the number of reports that hzve 
followed Dandy’s original observations. 
Dandy called attention to and emphasized 
the fact hat seemingly trivial injuries were 
the pro-»cative factors in his two cases 
and he sc ggests that there must be many 
instances in which the intervertebral carti- 
lage sus--ins the degree and character of 
injury experienced in his two cases aad 
yet subseguentl heals instead of gcinz on 
to sequesaration. He raises the rather perti- 
nent question as to whether cqmplete ce- 
tachment of the cartilage fragment dces 
not reqwre corsiderable time па that 
with proper rest and fixation of the spine 
this outcome may be avoided. 

The rsentgen examination in hs two 
cases dis-osed nothing of diagnostic valae 
but he -mphasized the point tha- only 
anteropo=erior views were taken befcre 
operation but that in one of his cases fo - 
lowing creration a lateral view of tae 
spine revealed not the slightest abncr- 
mality. а 
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The diagnosis of the presence cf a pro- 
truding disc is not always easy and, as 
Love? says, at times it may be most diff- 
cult, and in suspected cases a most careful 
search for the protrusion may be necessary 
in order to prevent ite being overlooked. 
Herniation of the nucleus pulpcsus into 
the spinal canal may occur at any level 
of the movable part of the spina column 
but the most common site of occurrence 
has been in the lumbar region and the 
most common associative symptom has 
been sciatic pain. Cases in which definite 
neurological findings have developed may 
present no particuldt problem in ciagnosis, 
but there are borderline cases which are 
more difficult to diagnose, especiz Йу those 
in which pain is the only symptom and in 
which the neurological examinat on gives 
negative results. It is in these cases that 
the roentgen examination is of the greatest 
importance. Roentgenograms of the spinal 
column may disclose a narrowed inter- 
vertebral space, which may suggest the 
possibility of an extruded disc or, as in 
Dandv's cases, the roentgen exc mination 
may be entirely negative. Most often the 
diagnosis of the condition is cependent 
upon roentgenoscopic and  roentgeno- 
graphic examinations of the spmal canal 
after the injection of lipiodol int» the sub- 
arachnoid space. Love calls attention to the 
importance of the selection of patients for 
this diagnostic procedure because it is ob- 
viously impossible to subject all patients 
who complain of obscure sciatic pain to this 
form of study. He has found that certain 
points have been of value in the selection 
of patients for study with lipiod 5: “First, 
patients®are selected who have pain that 
follows the distribution of one or more 
spinal nerve roots for a considerable period 
and who have not been benefited appre- 
ciably by the usual conservative and thera- 


peutic measures employed for the relief of 


distress in that particular regios. Second, 
patients whose cerebrospinal fluid. obtained 


? Love, J. С. Protrusion of the interverteb-al disk (fibro- 
cartilage) into the spinal canal. Proc. Staff Mee. Mayo Clinic, 
Aug. $9, 1936, //, 529—535. 
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on lumbar puncture, contains more than * 
40 rag. of total protein per 100 c.c. of arm PA 
and reacts positively to a test for globulin 
should be subjected to injection of lipiodol, 
a vclue of less than 40 mg. for total'ptotein * 
does not exclude the possibility of an ex- 
truded disk with compression of a nerve 
TOOT. ... Ы 
“The third, and in our experience а most 
important criterion for the use of lipiodol 
intraspinally in cases of low back and sciatic 
paia, is the result of the reversed Quecken- 
stedt test. This test at times gives the real 
anc only clue to the cause of the trouble.” 
Camp, in his discussion of Love's paper, 
calls particular attention to the necessity 
of observing meticulous technique in the 
examination of those cases of suspected 
prctrusion or herniation of the nucleus 
pulposus. He advocates an adequate amount 
of radiopaque oil in the subarachnoid space 
in order to visualize small nonobstructing 
tumors which тау be identified by a filling 
defect, which assumes acharacteristic shape 
depending on whether the lesion is extra- 
du-al, subdural, or intramedullary. Five 
cubic centimeters of radiopaque oll is 
usually injected into the subarachnoid 
space and the excursion of the oil is studied 
on a tilting roentgenoscopic table while 
the patient is in the prone, supine, lateral 
and oblique positions. Since protruding 
discs are situated in the anterior portion of 
the spinal canal they of necessity would 
produce their maximum filling defect when 
th patient is lying prone. In this position 
the oil gravitates to the ventrabportion of 
the spinal canal and is in direct contact 
with the protruding disc. If the patient is 
orly examined in the supine position a 
filing defect may be missed since in fhis 
pesition the oil will gravitate to the pos- 
terior aspect of the canal away from the 
protruding disc. Complete obstructioneto 
the free flow of the radiopaque oil may oc- 
cur where large protrusions of the disc 
take place but the diagnosis is a little more 
dificult when only a small fragment of the 
disc protrudes into the spinal-canal. It is 
therefore of extreme importance that the 


. 
4 


Vw 


è VoL. 36, No. 3 


* patient Бе examined in the various posi- 
Ke but Camp emphasizes the impor-an-e 


of the prone position which is toc fre- 
quently neglected in examinations of this 
* sort. Ht also emphasizes the importar cc of 
a roentgenoscopic study of the passage of 
the radiopaque oil throughout the fu | ex- 
tent of the spinal canal as there mz» be 
more tham one protrusion into the canal 
and there may not infrequently be ал as- 
sociated spinal cord tumor at a higher tev el. 
Recently Abbott? has called attention ro 
the possibility of the compression o tke 
cauda equima by the ligamentum Йа гит. 
Previous to his paper only three case: had 
been reported. The ligamenta fava stretch 


e across the posterolateral aspect of Фе 


spinal canal between the laminae. The lizz- 
ments, composed of vellow elastic tssxe 
are attached to the anterior aspect o che 
superior leminae and posterior surfaee of 
the anterior. The two ligaments of zach 
interlaminar space fuse in the midline and 
extend la-erally to form the posterkr 

3 Abbott, W. D. Compression of the cauda equina by cle 


ligamentum flavum. 7. 4m. M. Tss., June 20, 1936, 706. 21 :c— 
2130. 
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margin ef the intervertebral foram па. The 
ligamen-, as normally observed during 
laminecsomy, is 1 or 2 mm. thick, and yel- 
low. That these ligaments may occasionally 
be rupcared and the ruptured portion 
hypertrephied and „cause pressure on he 
cauda e@uina, just as may the herniation of 
the nuclei pulposi into the spinal canal, is 
not generally appreciated and in the pres- 
ence of ап unexplained sciatic pain wita or 
without associated neurological listurb- 
ances, the possibility of the herniation of 
a nucleus pulpcsus into the spinal canal ог 
the ruptare of a ligamentum flavun shculd 
be considered. That these may be demon- 
strated by the proper study of the sp nal 
canal is adicated by the reports of Abbot, 
Camp aad others,!? and roentgenologists 
should be aware of the possibility cf the 
occurrence of these pathological stz-es 
which may apparently arise from trivial or 
slight trzumas and go unrecognized. 

* Mixter, №. J., and Barr, J. S. Rupture of intervertebral disk 
with involvenent of tie spinal canal. New England 7. Ped., 
1934, 277, 212—215. 

° Schachtsehneider, H. Der hintere Bandscheiberprelaps їп 


seinen klinisfhen Auswirkungen. Fortschr. a. d. Gee. а. int 
genstraklen, August, 1936, 54, 107-129. 
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MEETINGS OF ROENTGEN SOCIETIES* t. 


UNITED STATES ОЕ AMERICA 

AMERICAN RoentGEN Ray Society 
Secretary, Dr. Е. P. Pendergrass, University Hospital, 
Philadelphia, Pa. Annual Meeting: Cleve and, Ohio, 
Sept. 29-Oct. 2, 1936. 

AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Dr. В. Н. Orndoff, 2561 N. C ark Street, 
Chicago, Ill. Annual meeting, 1937: To be ennounced. 

Section on RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. J. T. Murphy, 421 Michigan 5t., Toledo, 
Ohio. Annual meeting, 1937: To be announced. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N.Y. Annual meet@g: Cincinnati, Ohio, Nov. 30- 
Dec. 4, 1936. 

RADIOLOGICAL SECTION, BALTIMORE Crry MeEDIeaL SOCIETY 
Secretary, Dr. Howard H. Ashbury, Baltimore. Meets 
third Tuesday each month, September to May. 

Raprotocicat Section, Connecticut Srare MEDICAL 
Society 
Secretary, Dr. Max Climan, 242 Trumbull S+., Hartford, 
Conn. Meets annually in May. Special meetings may be 
called by the Chairman. 

RaproLocicAL Section, Los ANGELES County MEDICAL 
SocigTY 
Secretary, E. N. Liljedahl, Los Angeles, Caaf, Meets on 
the second Wednesday of each month at the County 
Society Building. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. Annual 
meeting, Baltimore, Md., Nov. 17-20, 1936 

BrooKxLyN RoenTGEN Ray Society 
Secretary, Dr. E. Mendelson, 120 E. 19th S:., Brooklyn, 
N. Y. Meets monthly on first Tuesday, October to April. 

BurraLo RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Joseph S. Gian-Fr.rceschi, 610 
Niagara St., Buffalo, N. Y. Meets second Monday of 
each month except during summer months, place of 
meeting selected by the host. 

Cuicaco RoENTGEN SOCIETY 
Secretary, Dr. R. С. Willy, 1138 N. Leavit:. Meets 
second Thursday of each month October t» May inclu- 
sive at the Palmer House. 

CINCINNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. H. G. Reineke, General Hospital Cincin- 
nati, Ohio. Meets third Monday of each month, Oc- 
tober to May, inclusive. 

CLEVELAND R4DIOLOGICAL SOCIETY 
Secretary, Dr. North W. Shetter, 14600 Detroit Ave. 
Meetings are held at 6:30 Р.м. at the Cleveland Chamber 
of Commêrce Club rooms on the fourth Monday of each 
month from October to April, inclusive. 

Denver RaprorocicAL CLUB 
Secretary, Dr. К. D. A. Allen, 452 Metropolitan Building, 
Denver, Colorado. Meets on any month having a fifth 
Monday. 

Derroir RogNTGEN Ray AND Rapium Sociery 
Secretary, Dr. E. К. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October te May, at 
Wayne Country Medical Society Building. 

FLorIDA SrATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Harold O. Brown, Тапа, Florida. 
Meetings held twice a year, May and November. 

[LLINOoIs RADIOLOGICAL SOCIETY 
Secretary, Dr. Cesare Gianturco, 602 W. Umversity Ave., 
Urbana, Ill. Regular meetings held quarterly. 


е 

INDIANA RoENTGEN SOCIETY 
Seeretary, Dr. C. C. Taylor, Indianapolis, Ind. Meeting 
heH the second Sunday in May annually. 

Lonc Istanp RapromcicaL Society 
Secretary, Dr. S. С. Schenck, 115 Eastern Parkway, 
Brooklyn, М. Y. Meets on third Thursday of each month 
fram October to May, at 8:30 P.M. 

MicriGAN ASSOCIATION or RoENTGENOLOGISTS 
Secretary, Dr. C. S. Davenport, St. Lawrence Hospital, 
Laasing, Mich. Three meetings a year, Fall, Winter, and 
Spring. 

MILWAUKEE RoenTGEN Ray SOCIETY 
Secretary, Dr. S. A. Morton, Columbia Hospital, Mil- 
waukee, Wis. Meets monthly. Place of meeting designed 
by the president. 

MixsEsorA RADIOLOGICAL SOCIETY 
Se-retary, Dr. L. G. Rigler, University Hospital, Minne- 
apolis, Minn. 

NEBRASKA STATE RADIOLOGICAL SOCIETY 
Seretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets third Wednesday evening of each month. 

New Encianp RoeNTGEN Ray Society 
Seretary, Dr. E. C. Vogt, 300 Longwood Ave., 
Beston, Mass. Meets monthly on third Friday, Boston 
Medical Library. 

RADEOLOGICAL SOCIETY ОЕ NEw JERSEY 
Secretary, Dr. P. S. Avery, New Brunswick, N. J. Meets 
arnually at time and place of State Medical Society. Mid- 
year meetings at place designated by the president. 

New York RoENTGEN SOCIETY 
Secretary, Dr. E. F. Merrill, зо W. sgth St., New York. 
Meets monthly on third Monday, New York Academy 
of Medicine, at 8:00 P.M. 

Norru CanorrNA RoENTGEN Ray Society 
Secretary, Dr. Major Fleming, Rocky Mount, N. С. An- 
пча! meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated. 

CENTRAL New York RoentTGEN Ray SOCIETY 
Secretary, Dr. С. F. Potter, 820 S. Crouse Ave., Syra- 
cuse, N. Y. Three meetings a year—January, May, and 
November. 

Pacric RoeNTGEN CLUB 
Secretary, Dr. L. Н. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of Cali- 
fcrnia Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. E. Wurster, Williamsport, Pa. Twoeday 
aanual meeting held in May or June. Teme and place 
o` next meeting to be announced later. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. Thomas Loughery, Germantown Hospital. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 P.M., in Thompson Hall, ColJege 
о” Physicians, 19 S. 22d St. 

RoenestER RoENTGEN Ray Society, Rocuester, N. Y. 
Secretary, Dr. Camp C. Thomas, 476 Lake Ave. Meets 
ол second Thursday from October to May, inclusive, 8 
PM., Rochester Academy of Medicine Building. 

Sr. Louis RoeNTGEN Ray Society 
Secretary, Dr. P. C. Schnoebelen, Missouri Bldg., St. 
Louis, Mo. Meets first week of each month. Time and 
place of meetings designated by president. 

Sorru CanotiNA X-Ray Society 
Secretary, Dr. В. B. Taft, 105 Rutledge Ave., Charleston. 
Meets at time and place of Soufh Carolina State Medical 
Association. . 

БЕЗМЕЅЅЕЕ RADIOLOGICAL SOCIETY 
Secretary, Dr. F. B. Bogart, 311 Medical Arts Big. 


Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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Chattanooga? Тепп. Meets annually at the tin ard 
place of the Tennessee State Medical Associatior- 
EXAs Rapro_osicar SOCIETY 

Secretary-Trzasurer, Dr. J. Н. Smith, Lubbock, Texas 
Meets annually one day preceding the meeting of tae 
Texas State Medical Association. 


Universit? оғ Micmican DEPARTMENT ОЕ Roertcen- 


= 


OLOGY STAF? MEETING 
Secretary, Dr. С. B. Peirce, University Hospita, Arn 
Arbor, Mich. 
Meets each Monday evening from September to Jene, at 
7 P.M. at Un versity Hospital. 

University o> Wisconsin RoENTGEN CLUB 
Secretary, D-. E. A. Pohle, 1300 University Ave., Mad- 
ison, Wis. 
Meets monthly on last Thursday, October to Apr, 
Service Memorial Institute, at 4:30 Р.м. 

VrgoiNIA RoestTsen Ray CLuB 
Secretary, D-. V. W. Archer, University Hospital Un- 
versity, Va. 
Meets annu:ll» in October. 


Сова 
ЅосІЕрА” Совама DE RaprorociA v FISIOTERAPIA 
Secretary, Di. Francisco Padron, Enrique, Villuencas 5, 
Havana, Cuda. Meets montàly in Havana. 


British Empire 

British ЇмзтїсїтЕ ОЕ RADIOLOGY INCORPORATED WEF 
THE RÖNTGEN Society 
Meets on the third Thursday of each month, from Nc- 
vember to June inclusive, at 3:15 P.M., at 32 Welbe«k St , 
London, W. 1, or as advertised. 

SEcTION or RepioLocv or THE RoyaL Soctem oF 
Meoicine (СочғіхЕр то Mepicat MEMBERS) 

Meets on the third Friday of each month durirz the 
winter at 8: ç р.м. at the Royal Society of Medicia-, 
1, Wimpole St., London, W. 1. 

Section or RapioLtocy AND Mepicar ELECTRICITY, Ат 
TRALASIAN МЕрІСАР CONGRESS 
Secretary, Dr. Н. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British Mepieat А580СІАТІОМ 
Secretary, Dr. Keith Hallam, St. George's Hospiza, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Mees 
monthly fror March to Nov. incl. for scientific discussica:. 

Section on RaoroLocv, Canapian MEDICAL Ássoci 7:03 
гну, Dr А. Н. Rolph, гбо St. George St., Тогопгє, 

nt. 

RaproLocicaL 3Ecriox, New ZEALAND Bnrrisu Mesica. 
ASSOCIATION 
Secretary, Dz. P. C. Fenwick, The Hospital, Carist- 
church. Meets annually. 

CONTINENTAL EUROPE 

BELIAN Sociery or ROENTGENOLOGY 
Secretary, Т®- J. Boine, Avenue des Alliés, 134, Loavaia 
(Belgium). 

Meets monthly on second Sunday at d' Egmonds P lace, 
Brussels, excep- in the summertime. 

ЅосієрАр EsPANeLa oE RADIOLOGIA v ELECTROLOG A 
Secretary, Dr J. Martin-Crespo, Fuencarral, 7, Madrid, 
Spain. Meets monthly in Madrid. 

$остЁтЁ ре КАргогос:Е MÉDICALE DE FRANCE 
Meets montalr оп second Tuesday, except dariag 
months of August and September, 12 Rue de Seine, Paris 

SoeérÉ Suisse рЕ RADIOLOGIE (SCHWEIZERISCHE Fómr- 
GEN-GESELLS^EAFT) 

Secretary for Wrench langusge, Dr. A. Grosjear, L- 
Chaux de Foads. 

Secretary for German language, Dr. Scheurer, Molz 
gasse, Biel. 

Meets annually in d ffgrent cities. 

SociÉrÉ Franqase p'ErEcrReTHÉRAPIE ET DE Rasion 
OGIE MEDICALE 
Meets monthiy on fourth Tuesday, except during menth® 
of August and September, 12 Rue de Seine, Paris. 
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ASSOCIATION OF GERMAN ROENTGENOLOGISTS -ND F АрІ- 
OLOGIST: :N CzEcEO-SLOVAKIA 
Secretary. Dr. Walter Altschul, German Univessicy, 
Prague, 3.52. 

DEUTSCHE ROnTGEN-GESELLSCHAFT (GESELLSCHAFT FÜR 
RóNTGEXZUNDE UND STRAHLENFORSCHUNG) 

Meets am=ually in April, alternating one year in Berlin, 
one year п some other German city. Meets in add tion 
every twe years with the, Gesellschaft deutsch er Natar- 
forscher und Aerzte. 

Permaner= secretary, Professor Dr. Haenisch, Klobsscex- 
strasse r-. Hamburg, Germany. 

Süp- UND WestpDEuTSCHE RÓNTGENGESELLsCHAFT 
Meets ansually in different cities. 

NORD- UND OsTDEUTSCHE RÓNTGENGESELLSCHAFT 
Meets аптџа ly in different cities. 

Dvrca Socety or ErgcrROLOGY AND ROENTSENOLOCY 
Holds tw= meetings a year in Amsterdam, спе in the 
Spring, ard one in the Fall. 

Societa Ir--1ANA RaproLocia MEDICA 
Secretary, Professor M. Ponzio, University of Turn, 
Turin. e 

ЅосІЕТАТЕА Romana DE RADIOLOGIE st ELECTEROLOG- E 
Secretary, Or. G. Gatoschi, Str. Isvor 14-16, Bacarest. 
Meets sceond Monday in every month wita the ex- 
ception e` July and August. 

Aut-Russtas Roenrcen Ray Association, LEninc2sn, 
USSR in the State Institute of Roentgenclogy гай 
Radiology. 6 Roentgen St. 

Secretarie Drs. S. A. Reinberg and S. С. Simonson. 
Meets апау. 

LENINGRAD RoENTGEN Ray Society 
Secretaries. 0-5. S. G. Simonson and С. A. Gus-erin. 
Meets maathly, first Monday at 8 o'clock State Ins 
tute of Esen:genology and Radiology, Leningrad. 

Moscow Re=ntTcen Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and ©. T. 
Konobeje-sky. 

Meets mæthly on the first Monday at 8 o'clock, the 
place of meeting being selected by the Society. 

Роцшзѕн Soc Tv or RaproLocv 
Secretary, Or. Jan. Kochanowski, 45 Gornosazka St., 
Warsaw. Meets anrually. 

Warsaw Se-rioN, Рошѕн Society or RaDIOLosy 
Secretary, Or. B. Krynski, 11 Zielna St. 

Meets onc a month except in the summertime. 

ScaNDINAvi-N ROENTGEN SOCIETIES 
The Scancmavian roentgen societies have formed a joiat 
association called the Northern Association for MeGcal 
Radiology, meeting every second year in the diTe-eat 
countries -elonging to the Association. Each cf the fol- 
lowing sc—sties, with exception of the Denmark Seci=-y, 
meets eve-y second month except in the summertime. 

Society or MEDICAL RADIOLOGY IN SWEDEN 
Meets im Stockholm, 

Society ОЕ “fepicaL RADIOLOGY IN Norway 
Meets in slo. 

Society or MEDICAL RADIOLOGY IN DENMARK 
Secretary, Or. С. Biering, Copenhagen. 

Meets оп -he second Wednesday of each month fom 
October tc July in Copenhagen, at 8 o'clock in the 5 are 
Institute — Roentgenology. 

SociETy or Mepicat RaproLocv IN FINLAND 
Meets in Eelsingfors. 

ViENNA RozsTGEN Society 
Meets firs: Wednesday of each month, at 6.:0 p.m at 
Zentral-Rzatgen Institut desallgemeinen Krankenhauses 
Alserstrasse 4. 


ORIENT 


Japan Х-Кағ ASSOCIATION 
c/o Ortheced:c Surgery, Tokyo Imperial Univers ty. 
Meets ann-ally in April. 

Кїхкї ROENTGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoike Tycto 
Japan. Mets bi-monthly on third Sunday. 


M 


SEPTEMBER, 19360 














. 
INDEX TO ABSTRACTS Б 
‘ 
e ° е 
ROENTGEN DIAGNOSIS Brocpen, W. E.: Review of the end results of 
fifty-seven cases of slipped upper femoral 
Aldamen epipbys3ls. элй ник i кәре ape au 422 
ScHILLING, C.: Gastric ulcer and gastric nove- Савісссі, G. A.: Osteochondroma of the 
ments in the roentgen kymogram.. . .. 415 EUF оа ааа fec ew ea De Re 423 
Pare, R.: Peculiar roentgenologic findirgs їп Gort ties, F.: The ischial-pubic sign in the pro- 
achylic chlorariemia. «2:2. siesat 415 phylaxis of so-called congenital subluxa- 
Lins, A.: Syndrome of gastro-pylorc -duo- tion of the урь cie coo vr ovr des 423 
denitis without цсег............. 416  Iurscu, М. C.: Roentgen considerations of 
Sorkin, S. Z.: Roentgen kymography cf а Calvé-Legg-Perthes' disease. ........... 424 
duodenal Борио а Poe 416 Weaver, J. B.: Ossification of the internal 
Prevor, R.: The roentgtn diagnosis of sned E CartildBe cos oie cies ennta nei 424 
perforated duodenal ulcer......... ... 416  KiwG, E. S. J.: Osgood- Schlatter disease and 
GRáBERGER, G.: The roentgen picture in meu- patella pattit3zn ce ocio bones prodest 424 
matosis cystoides intestinorum. я 417 Georce, R.: Bilateral bipartite patellae..... 424 
DA Emro, G.: Intestinal tuberculosis al the Huvrer, D., and Wings, P.: Dyschondro- 
ulcero-cicatricial type and its relatzon to plasia (Ollier's аіѕеаѕе)................ 425 
pulmonary tuberculosis................ 417  LivixcGsTON, S. K.: Skeletal blastomycosis... 425 
Crawrorp, P. M., and Sawyer, H.P.: ntes- LiviscsrON, S. K.: Hodgkin's disease of the 
tinal tuberculosis in 1,400 autopsies . 417 skeleton without glandular involvement.. 426 
REBUSTELLO, E.: Roentgen study of th- vas- Ово, L: Gonococcic arthritis; roentgen 
cularization of the ileocecocolic va ve in БЕШ AAE E E аа E E TET 426 
MAM ые» же аЬ AE RA EA E A ө 418 McCune D. J., and Вкарікү, C.: Osteope- 
Bicnant, G.: Diverticulosis of the colon. . 418 trosis (marble bones) in an infant....... 427 
GiusERT, R., Junet, R., and Kaprwnka, S.: McMaster, P. E.: Cartilaginous inclusions in 
Reaction of the liver and spleen to -eert- rachitic bones and their possible relation- 
gen irradiation after the intraveno is in- ship to cartilaginous tumors............ 428 
jection of thorotrast.............. 418 Ноғғмах, S. J.: Neurocytoma derived from a 
Rosser, C.: Cancer of the anal canal... . 419 ganglioneuroma of the hypogastric plexus. 428 
Сектн, F.: The question of so-called “pseudo- Guss, F. D., and Napier, W. H.: Osteoma- 
cysts" of the pancreas. «osse ms 419 lacia T" 429 
Үосхс, J. S: Cholecystitis... аан а 419 Doarr, С. B.: Sporadic cretinism in one of 
SCHELE, А.: A contribution to the roentgen di- PWINSE on and ard cckcdesnduswasd Pacuv 429 
agnosis of gallstone ileus. ........-..... 419 Licurv, D. E.: Lipoids and lipoid diseases. 
Zimmer, A.: The roentgenologic recogeition II. Xanthomatosis (Schüller-Christian's 
and estimation of intestinal anastcoses 420 EV DC) odo tener cd log Posee trees de en 429 
Gipson, C. B.: Calicified abdorniņal ymph Gies, К. G.: Epiphysitisc....o oen 429 
nodes yas usta he aed hn Ада, Skis 4, МЕНЕ 420 Karun, I. W.: Incidence of spina bifida oc- 
i culta in children with and Without 
Genitourinary System Kd CONTES 3.44559 Lu ya s mA Iberi t 429 
Jansson, G.: Roentgen diagnosis of pap lama W ILLIS, T. A.: Backward displacement of the 
of the kidues pelvis... ree . д5 fifth lumbar vertebra; an optical illusion. . 43° 
Lenk, R.: Roentgen diagnosis of cystic widen- p 
ing of the lower end of the ureter. . 421 ROENTGEN AND RADIUM THERAPY 
А Я FoassELL, G.: The organization of the fight 
Skeletal System APAINSECANCET. с iind pres an trm #30 
Smrtu, F. L., and Riper, D. L.: A study cf the Barcen, J. A., Horron, B. T., and OsTER- 
healing of one hundred consecutiv: pha- berg, A. E.: The chemotherapy of cancer. а 
langeal fractures................ 421 I ИСТ ы» cnns Seis каана ыыра че АА 431 
AITKEN, A. P.: The end results of the fractured Faccini, B.: Physical treatment of skin epi- 
distal radial epiphysis........... 421 theliomatà. «за. M. eios sizes 431 
McAvsraNpD, A. R.: Separation of the карга] Gvarint, C.: Roentgen therapy of the sym- 
femoral epiphysis TT 4533. © pathetiG. «esconde tete 432 
414 © " 


eVoL. 36; No. E- 


* JvcENBURG, A., Peretz, L. H., and Mos- 
тома, R. S.: The pathogenesis, prophy- 
laxis and treatment of roentgen sickness. 

*Timpano, М.: Blood chanzes in the course cf. 

roentgea therapy with the technique cf 
elafge fractional and protracted doses. . . 
Rann, C. W , and Tay or, К. G.: Irradiation 
in the treatment of tumors of the pitui- 
tary glaad. 
von ENcELMEYER, E.: А new (faciocranial) 
method for irradiating the pituitary... . 
Tuore tt, I.: Treatment of malignant tumors 
of the m:ddle ear at Radiumhemmet, 
Stockhom. .........0.. 00. c eee eee 
Росітох, E. P., and Warr, W. L.: Treatment 
of exopkthalmic goitre with deep x-ray 
ШӨГЕР ecc au crass adopt КЫз dass 454. 
Faccin1, B.: Roentgen treatment of specific 


Abstracts of Roeatgen and Radiam Literature 415 


tuber-ulous lymphadenitis and orchiesi- 
AV тн КА arae EET 


434 
Facctni, B.: Roertgen treatment of spec-fic 

tuber ulous laryngitis and pulmonary -u- 

его віс... азаа Rr rima 434 


Martinowr, G.: Case of plasmocytoma of 

lymp*atic glands tpeated with roentgen 

П ‘alain Ка Boe ДЫ ad bern нра ашары 435 
FiscHet, È.: Standard methods of treatment 

of camer of the lip by surgery and rad a- 

ШӨ е aio ares даананы id 435 
AHLBOM, H. E.: So-called mixed tumors of 

the tpe of mucous and salivary glaad 

tumos localized in the skin and subcu- 


taneows tissue and their treatment. ..... 436 
ParMsTiEENA, K.: The nourishment in cases 

of raciologica. reaction in the mucous 

membranes ofthe тои and throat.... 436 


ABSTRACTS OF ROENTGEN AND 
RADIUM LITERATURE 











ROENTGEN DIAGNOSIS 
ABDOMEN 


ScHILLING, C. Magenulkus und Mageame- 
chanismus im Rontgerkymogramm. (Gastric 
ulcer and gastric movements in the roertgea 
kymogran.) Fortschr. a. d. Geb. d. RörE 
genstrahlea, Jan., 1935, 57, 29. 


From the results of kymographic invesiga- 
tion Schilling draws the following conclusons. 

(1) The norma! mobility of the stomach is 
made up of zctive peristalsis, the passive move- 
ments of the proximal portion of the storaach 
and the systolic contraction of the whole vi:c.s. 
All three c&mponents make up a definite char- 
acteristic movement. 

(2) In the kymogram the functional nove- 
ments stand in the foreground and in ргїһо- 
logic conditions one can differentiate drec- 
from indirect disturbances of movement m 
ulcer there cre these direct signs: local lo-s of 
mgvement and interruption of peristalsis; and 
these indirect signs: alterations in peristalsis 
(along the greater and lesser curvatures), varia- 
tions in tonus апі filling and the changes pro- 
duced by them. 

(3) Functional changes caused by gastie 
ulcer are Cnaracterized by changes in the 
\ general mob lity of the stomach, hyperperistaf- 
E 


. . 


sis, depemling or the location and siz of the 
ulcer as well as secondary effects from finc- 
tional peculiarities in neighboring orgzns. 

(4) Kymograpty permits an exact analysis 
of the chenges ir gastric mobility, a differen- 
tiation of changes in its tonus and an exact 
study of caanges їп peristalsis.—E. T. Leddy. 


Pape, К. Auffallige Róntgenbefunde bei achy- 
lischer 2 Могапатіе. (Peculiar roentgene- 
logic firings in achylic chloranemiz.) Fort- 
schr. a. d. Geb. d. Réntgenstrahler, Jan. 
1935, 5% 39. 


In з so-called achylic chlo-anemia 
Pape four ggeunusual roentgen appea-ance of 
the sto One case showed a higa grade 


diffuse cEronic hyperplastic gastritis with 
marked h-»oacicity. In 2 cases which were 
operated =n there were pseudo-defects which 
could be &fferentiated from neoplasm by their 
sharp delrmitation, lack of degeneration znd 
with a suoerficia extension. À knowledge of 
these charges is important for in the zutho-'s 
cases there were occult melena, marked secoad- 
ary anemi., gastr c distress, a resistance in сле 
vicinity о the stomach and a defect їп сле 
roentgenozram similar to that of neoplasms. 
In all 3 cazes a peptic ulcer had been prcsent.— 
E. T. Геййү. 
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Lins, AGUINALDO. Sindroma da gast--piloro- 
duodenite sem ulcus. (Syndrome e` gastro- 
pyloro-duodenitis without ulcer.) Y dos c/in., 
No. 22, 1933. 


After the roentgen era began and |-sions of 
the stomach and duodegum could b- demon- 
strated objectively, dilatation of the stomach 
was thought to be always the result с: ulcer of 
the pylorus or stenotic ulcer of the Guodenum 
(American idea)— "obstructive duo enal ul- 
cer." 

But the modern studies of Forssdl, Berg, 
Chaoul and others on the gastroduoc :nal mu- 
cous membrane have shown that ог stritis or 
gastroduodenitis may exist alone as well г 
accompanied by ulcet® One of the chicf sy e 
toms is dilatation of the stomach caused in the 
majority of cases by stenotic pyloritis 

This new clinical syndrome described re- 
cently by Manoel de Abreu throws rew light 
on the interpretation of the roentgea signs of 
gastro-pyloro-duodenal affections. He has 
shown that changes in the pyloric mucosa are 
almost constant in gastroduodenal «ffections 
and that the clinical symptomatolog~ depends 
primarily on a process localized in tl c mucosa 
anc submucosa of the sphincter. When there is 
perfect elasticity of the mucosa and s :;braucosa 
the caliber of the pylorus varies constantly. If 
the pylorus is infiltrated and rigid it varies 
little or not at all. 

In order to form a reliable judgment in re- 
gard to the condition of the pylorus & is neces- 
sary to investigate its diameter, ay pearance, 
folds, its vase- shaped termination i- the an- 
trum and bulb and elasticity and te examine 
the pyloric border of the bulb of the duo- 
denum. When the mucosa and submucosa are 
inflamed, congested and infiltrated th» pylorus 
is long, narrow and sinuous with a deviated 
prepyloric og duodenal implantation This 15 
the appearance which characterizes crganic in- 
flammatiom. As the pyloric canal is tł- narrow- 
est part of the gastrointestinal tract t is clear 
that chronic inflammation of the m cosa and 
submucosa will cause early and violeat changes 
in the passage of food from the stomach to the 
duodenum, and Manoel de Abreu says that 
roentgen examination shows that pyloritis 
alone without spasm is the cause of most dila- 
tations of the stomach. 

The syndrome of gastritis without dcer, very 
similar clinically to that of gastroduodenal ul- 
cer, qr even identical with it is as fe lows: (1) 
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Frequently liquid in the jejunum; ( 
prominent folds of the mucosa; Ж harden4 
ing and loss of elasticity of the MUCOSA; в 
(4) rregular sinuousness of the surface of the 

mucosa; (5) special appearance of the rgucosa* 
in certain cases: areolar, granular, mammel- 

lonated, polypous; (6) variable malformations 

of tie bulb of the duodenum, with absence of 

niche, radiating system of folds and the ap- 

pearance of stenosis of the bulb; (7) in some 

cases propagation of the inflammation along 

the superior and descending part of the duo- 

denim, with modification of Kerkring’s folds; 

descending duodenitis; (8) emptying of the 

stomach generally retarded; (g) diffuse sensi- 

tiveness to pressure in the epigastrium or local- 

ized in the antro-pyloro-bulbar region. 


The modern roentgen technique for the e 


study of these conditions is to use a thick ba- 
rium suspension in very small amounts, not 
more than too c.c. This should be swallowed 
slowly under screen control. Serial roentgeno- 
grams should be taken with various incidences 
of the rays, tangent and vertical. Examina- 
tiors should be made at various times in order 
to follow the course of the disease. 

Castro-pyloro-duodenitis without ulcer as 
wel as with ulcer may be so severe as to require 
par-ial gastroduodenectomy.—.4udrey G. Mor- 
gan. 


Sorkin, S. Z. Die Róntgenkymographie des 
Fulbus duodeni. (Roentgen kymography of 
tie duodenal bulb.) Fortschr. a. d. Geb. d. 


Füntgenstrahlen, Jan., 1935, 57, 35. 


From a study of 30 normal cases Sorkin con- 
cludes: (1) Opening of the pylorus is caused by 
gas-ric systole; closing of the pylorus i is caused 
by gastric peristalsis. (2) The emptying of the 
ducdenal bulb is divided into tw@ phases: a 
rapid systolic emptying which is followed by a 
slower contraction of the walls of the bulb. (3) 
The bulb never completely empties itself, 
the-e is always some residual content. (4) The 
opeque meal is pressed out of the bulb in 
squirts. (5) The opaque meal passes through 
the rest of the duodenum by peristalsis of tbe 
duodenum. (6) The frequency of bulbar empty- 
ing is half that of gastric peristalsis and equal 
to *hat of closing of the pylorus.—£. T. Leddy. 


Prevor, R. Zur Róntgendeagnostik des über- 
rühten  perforierten Duodenalgeschwiirs. 


*(The roentgen diagnosis of sutured per- 4 


2) thick * 


« Vot. 36; No. 3 


\ Roéntgenstrahtlen, March, 1935, 57, 273. 


forated cüodenal ulcer.) Fortschr. a. d. Geb. d. 


/ 


The present paper is an extension of one by 
Pich (Brurs Beiträge, vol. 159, page 345) on 


" the, results of suturing perforated gastric and 


duodenal ulcers. Roentgenologic examination 
carried out about four weeks after operation 
showed the suture in most cases. The chanz2s 
due to it are characterized by an inverted 
pouch of mucous membrane. Occasicnal y 
stenosis could be demonstrated. Stenoses 
caused by swelling of the mucous membrare 
clear up under treatment; if they persist they 
should be resected.—E. T. Leddy. 


GRÅBERGER, Gosra. Beitrag zur Kenntrs ces 
Róntgenbildes bei Pneumatosis cystoides ir.- 
testinorum. (The roentgen picture in pnev- 
matosis cvstoides intestinorum.) Acta radiot., 
1935, 76, 4397444- 


Pneumatosis cystoides intestinorum aq 
unusual disease in man characterized by the 
presence of multiple vesicles filled with gas 
along the course of the intestine. The clinicel 
picture is not characteristic, but the author 
thinks roentgen diagnosis is possible in at east 
some of these cases which have heretofore deen 
diagnosed only on the operating table cr at 
autopsy. When the patient 1s examined in a 
standing position the gas-filled vesicles matu- 
rally riseand in somecases bring about the iater- 
position of movable parts of intestine between 
the liver and diaphragm. He describes a case 
of this own ia which the diagnosis was not made 
during life. Roentgen examination shcwed 
stenosis of the pylorus from ulcer, which was 
confirmed on operation; the operation also 
showed, however, a typical pneumatosis a ong 
about 50 cp. of the lower ileum. On reviewing 
the roentgenogram he thinks a diagnosis of the 
pneumatosis might have been made also if -har 
condition had been thought of. In the let 
flask between the crest of the ilium and the 
costal arch there was an area about the size ог 
the palm of the hand with a peculiar alveolar 
structure. Tae complete absence of the relief 
catised by Kerkring’s folds and haustratica in 
this region showed that the gas was nc- in 
nermal intestine. 

As pneumatosis shows a tendency to spor- 
taneous recovery operation should not be per- 
formed except on definite indications.—.7r rey 
G. Morgan. E 


I 


Abstracts of Roentgen and Radmm Literature 417 


Da Емрэгл, Giovanni. La tubercolesi ims- 
tinale, a tipo ulcero-cicatriziale, nei rapperti 
della sbercolosi pulmonare. (Intestina. tu- 
berculesis of the ulcero-cicatricial type and 
its reation to pulmonary tube-culcss.) 
Arch. & radiol., 1934, ТО, 481—516. 


In the -iagnos-ic Institute of Reggio Italy. in 
which the authcr works, systematic -oen-gen 
examinamons of the intestine have been made 
in all cases of pulmonary tuberculoss ard a 
very larg- percentage cf them have been олла 
to have -ubercvlosis of the intestine. Post- 
mortem »atholozical examination shows m- 
volvemer- of the intestine in 60-70 pe- cent of 
the cases and roentgen examination reveas it 
in 30—50 per cenz of theecases. Clinical symp- 
toms suc? as diarrhea and dyspepsia indicate 
involvement of the intestine and in such czses 
careful roentgen examination should be made 
as early agnosis makes treatment роз51 31е at 
a stage when it may be effective. 

Four cases are reported and illustrated with 
roentgencerams. Irregularity of passage of the 
contrast medium, sometimes retarded, some- 
times has-ened, «nd sometimes with alterr at- 
ing dilate. and contracted portions, ¢ivmz a 
rosary-lik- picture, associated with spcts from 
retention of barium are very suggestive. he 
ileocecal r-gion is most frequently affected by 
tuberculoss. Functional irregularity of the Est 
loop of tae ileum with scanty and irregular 
filling anc insuffiziency of the ileoceczl valve 
indicate s—uctural changes in the mucosa асе 
to tuberculosis. Serial roentgenograms of сле 
mucous membrane relief are of value in demon- 
strating the disease. The appendix is generally 
impervious, sometimes partially perviois wich 
irregular # ling. The part of the intestine that 
is affected can be determined by roentgen >x- 
amination —4udrey G. Morgan. 


Crawrore, PauL M., and Sawyers Haro. P. 
Intestine! tuberculosis in 1,400 au-opsEs. 
Am. Rex Tuberc., 1934, 30, 568-5%3- 


In view of the variance of figures in the iter- 
ature as tc the incidence of tuberculous disezse 
of the intestinal tract, a survey of the matenal 
furnished эу 1,400 autopsies at Fitzsimcns 
General Hespital is given. 

In this series, 63.8 per cent of cases of ‘a-al 
phthisis showed vlcerative tuberculous irtes- 
tinal lesiors. Ulcerative intestinal tuberculosis 
was found 2s a complication of tuberculaus pal- 
monary disease in 87.5 per cent of the colored 

. 
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race, as against 42.2 per cent in the waites. In 
540 cases of intestinal tuberculosis co nplicat- 
ing pulmonary tuberculosis, 53.7 per cent oc- 
curred in cases with pulmonary sympt: ms hav- 
ing a duration of six months to three rears. In 
34 per cent the intestinal lesions were Sympto- 
matic and in 35 per cent the duration + enteric 
symptoms was less than six months. 
Tuberculous laryngitis occurred in 36.6 per 
cent of cases of intestinal tubercuk sis, but 
96.6 per cent of cases of tuberculous arvngitis 
showed intestinal ulceration.—L. H. C. mond. 


ReEBUSsTELLO, Eucento. Ricerche rad ografiche 
sulla vascolarizzazione sanguifera ella val- 
vola ileo-cieco-colica dell'uomo. (Hoentgen 
study of the vasculMrization of the ileoceco- 
colic valve in man.) rch. di rade/., 1934, 
70, 593. 

The author describes and illust-ates the 
blood supply of the ileocecal valve. Among the 
branches of the ileo-ceco-append culo-colic 
artery there is very frequently one which is 
called the common cecal artery, from which the 
anterior and posterior arteries orig nate, or 
there may be three branches, two of *hich run 
on the posterior surface of the cecum : ad one on 
the anterior surface, or vice versa, сте on the 
posterior surface and two on the anterior. 
There are variations in the number sad course 
which have been noted by other authe-s. 

The common cecal artery furnishe- delicate 
branches which run in the ѕиБрегісов >а! tissue 
of the region or to the lymph nods of the 
ileo-ceco-appendiculo-colic chain; :ometimes 
the common cecal artery gives rise te a branch 
which anastomoses with the ileal artery, run- 
ning inside the median margin of th- last por- 
tion of the ileum and which must n т be con- 
fused with the cecoileal anastomotic branch. 

Often there are two types of distribution of 
the cecal artery which the author cal s the fan 
type and the disperse type. In either case at 
the level ef the cecocolic sulcus there is a large 
number of small arterial and venous branches 
which when they are injected form z very in- 
tense vessel shadow. There is almost ilways an 
anastomotic tract originating from a branch 
of the cecal artery and the trunk of & е of these 
arteries running toward the ileum znd along 
the free margin of its last portion ard anasto- 
mosing with the ileal branches o the ileo- 
ceco-appendiculo-colic artery. Often instead of 
a single cecoileal anastomotic branc- there are 
two. 

. 
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In addition to the branches wHfich are dis- • 


tributed to the walls of the cecum, the ceca 
arteries give rise to valvular branches which 


. D Ы : š e 
run in the lips of the ileo-ceco-appendiculo- 
colic valve, which is vascularized sglely by. 


these branches. The valvular branches ofethe 
arte-les in the lips of the valve are arranged in 
a tuft; they intertwine in various ways with a 
serpiginous course, or they may, like the 
venous branches, form a crown inside the mar- 
gins of the valve. 

The roentgen picture of the ileocecocolic 
valve is very different in roentgenograms made 
after injection of the arteries alone and those 
mace after injection of both arteries and veins. 
In the former the picture is indistinct, while in 
the latter it is very distinct and the shape of a 
cupola. The valvular veins are more numerous 
and larger than the corresponding arteries, and 
anastomosing with each other they form a 
crown inside the margins of the valve.— 
Audrey С. Morgan. 


Bicnant, G. Sulla diverticolosi del colon. 
(Diverticulosis cf the colon.) .drch. di radiol., 
13345 70, 317753 
Two cases of diverticulosis of the colon are 

described and illustrated with roentgenograms. 

The most characteristic clinical features were 

alternating periods of constipation and diarrhea 

anc the passage of small hard round balls of 
feces, apparently due to feces having stagnated 
in the diverticula and then being passed in this 
form. In the first case the roentgenograms 
showed characteristic spots of contrast par- 
ticularly along the descending colon where the 
diverticula were most numerous. In the second 
cas» only a few diverticula could be seen along 
the transverse and descending colon. It is pos- 
sible that there was diverticulitis of other di- 
verticula that prevented their fillieg with the 
cortrast medium. In the first case the patient 
had copious hemorrhage, probably due, the 
author thinks, to congenital changes in the 
vessels. He believes that these cases of divefti- 
culosis of the colon are more frequently con- 

genital than is commonly thought. These di- 

verticula may remain latent clinically unless 

they become inflamed and the only means of 
diagnosis is by roentgen examination.—Audrey 

G. Morgan. ° 


GILBERT, R., Junet, R.,,and Каркхка, S. 
Comportement du foie et de la rate vis-a-vis 
* les radiations de roentgen aprés introduc- 


‘oba 


Kasi 


. 

„ VOL. 36, Мо. 

tion intrdveireuse de thorotrast. (Reaction 

\ of the liver and spleen to roentgen irraciadon 

after the intravenous injection of thorotrast.) 
Acta radtol, 1935, 16, 445—455. 


The atithor irradiated the region of the liver 
and spleen in rabbits after they had been given 
intravenous injections of colloidal thorium. 
The control arimals were either irradiated 
without being given thorotrast or given thero- 
trast without be ng irradiated. 

Cells containing thorotrast granules ap- 
peared much more quickly in the follicles of the 
spleen in the animals irradiated with doses of 
1,800 r by simple fracticnating than in the non- 
irradiated animals. The passage of the particles 
of thorium from the reticulo-encothelia! cells 
to the lymph of che follicles of the spleen was 
therefore accelerated by the irradiation. This 
acceleration of fi tration was much less marked 
in the liver. 

In some of the rabbits, irradiation of the liver 
with a dose of 2,820 r by protracted fractionar- 
ing after the injection of thorotrast brought 
about a much greater degree of change in the 
liver cells than ir the animals that were rot їп- 
jected. The presence of thorium in the Kupffer 
cells therefore seems to sensitize the liver cells 
of the rabbit to roentgen irradiation, possibly 
by additional secondary irradiation from rhe 
particles of metal. This action was not observed 
in the spleen with the same dose.—dudrey G. 
Morgan. 


Rosser, Curtice. Cancer of the anal сага]; а 
survey of 25 cases. South. M. J., June, 1935. 
28, 527-529. 

The author analyzes а ten year group of 2 
cases of neoplasm in the anal canal. Fifty-six 
per, cent were found to be under the age of 
fifty-one, &4 per cent had associated benign 
lesions, while pam was present in practical y 
all cases, being the presenting symptom in ^c 
per cent of the patients. Both squamous and 
adenocarcinoma were found, either above or 
below the dentate line. Perineal resection gave 
6 alive and well ovt of ro cases, while the record 
of irradiation shows recurrences in 8 of 9 cases. 
Three of these cases, however, had relief from 
one and one-half to four and one-half vears. 
Deep roentgen therapy is effective in controll- 
ing inguinal metastases. Colostomy would have 
contributed to tke,comfort of several o? the 
patients who received irradiation. R. 
Brooksher. E 


Abstracts of Roentgen and Radmm Literature 


419 


GERTH, F. Zur Frage der sog. ‘‘Pseudbzysten” 
des Pzakreas. Bursitis omentalis. Ara-cm- 
ische und róntgenologische Befunde. | The 
question of so-called "pseudocvsts" of the 
pancreas. Bursitis omentalis. Anatemic and 
roentgenologic findings.) Fortschr. с. d. Geb. 
d. RüsgzenstraMen, Jan., 1935, 57, 8. 


Gerth describes a peripancreatic cyst wach 
had reached the size of a man's head aad waich 
involved the lower portion of the эапатаѕ 
and which was due probably to a chronic 
omental »ursitis which caused a local necrosis 
of the taal of the pancreas seven veacs previ- 
ously. Taz cyst was demonstratec ront- 
genograpnically суо years before the deata of 
the patient but the diawnosis was not made 
definitely. The autopsy and clinical findings are 
сотрагес and discussed. The patient also had 
diabetes snd a short time before dea-h there 
was a perforation of the cyst into the small 
intestine. The author discusses a case with 
similar clinical, operative and roentgenolozic 
findings but without autopsy control.—£. T. 
Leddy. 


Younc, Joun 5. Cholecystitis; te¢reicdo- 
phenolphthaleia in the treatment of certain 
selected cases. Y. Missouri M. Ass , Sex., 
1935, 32, 3757377- 

Tablets containing 3 grains of te-raicco- 
phenolphrhalein sodium were given three times 
daily, one-half to one hour before mea s, илїї] 
30 were taken by patients with knowr patne- 
logical ga lbladders. Following a few days 
wait, a roentgen examination was made. The 
mucosal tunction of the gallbladder was m- 
proved im all ins-ances, except only i1 chose 
cases which were purely surgical or ma igaar с. 
Sixteen cases are reported.—J7. R. Brooesher. 


ScuÉLE, А xr. A contribution to the reertgen 
diagnosis of gallstone ileus. Acta radit., 
1935, 48, 456-460. ° 
After a review of the cases describec in the 

literature ^ae author reports a case of gzllstcne 

ileus diagnosed by roentgen examinatior wh сл 
showed a typical picture with (1) a fistulcus 
communication between the gallbladder and 
duodenum and (2; a foreign body impacted in 
the small atestine, in this case in the upper 

part of the jejunum, which had caused a di a- 

tation of the proximal part of the smal! n- 

testine and of the stomach.—Audrey G. Morge т. 
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ZIMMER, А. Zur Erkennung und Bewertung von 
Darmanastomosen im Róntgenbil le. (The 
roentgenologic recognition and estimation of 
intestinal anastomoses.) Fortschr. e. d. Geb. 
d. Réntgenstrahlen, Feb., 1935, 57, 169- 


Zimmer discusses the various types »f intes- 
tinal anastomoses and points out that it 1s 
difficult roentgenologically to recognise an end- 
to-end union. He illustrates the fincings in 8 
cases and explains the differential diagnoses.— 


E. T. Leddy. 


Gipson, Cote B. Calcified abdomiral lymph 
nodes. 4m. Rev. Tuberc., 1934, 29. 447-460. 


In a group of 200 children abdominal roent- 
genograms have broueht to light то patients 
with calcified abdominal lymph nedes. For 
varying periods and for various reasons these 
children have been under definite suspicion for 
tuberculosis. In 5, undoubted tuberculosis has 
been demonstrated. The remaining 1- vere not 
clear cut. History of interrupted physical 
progress, indefinite symptomatology, positive 
tuberculin reaction, and lack of proof of any 
other existing disease were responsible for the 
attitude that each probably had tuberculosis or 
was undergoing the effects of first infection with 
tubercle bacilli. The evidence revea «d by the 
abdominal roentgenograms serves t» validate 
their suspicions in these cases and also points a 
significant finger toward others. 

It is to be remembered that tubercle forma- 
tion and caseation in lymph nodes may pro- 
ceed for some time, and although strong sus- 
picion may exist the diagnosis must be deferred 
until calcification begins and is demonstrable 
on the roentgenograms. Moreover, t is well 
known that the node in question may still con- 
tain caseating portions and therefore be poten- 
tially dangerous.—L. H. Osmond. 


GENITOURINARY SYSTEM 


Jansson, Gésta. Die Róntgendicgnose bei 
Nierenbeckenpapillom. (Roentger diagnosis 
of papilloma of the kidney pe vis.) Acta 
radiol., 1935, 16, 354-360. 


Papillomata of the kidney are quire rare and 
very difficult to diagnose clinically. There is 
copious hemorrhage, painless, and beginning 
and ending suddenly without apparent cause. 
Palpable resistance rarely occurs. Repeated 
copious hemorrhage without palpaHe tumor is 
very suggestive of papilloma of the pelvis. The 
caseg are so few that there has be-n no com- 
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plete review of the roentgen findirfgs. The au- e 


thor thinks it important therefore that theg 
findings be registered in all cases. 

He describes 2 cases of his own and illus-* 
trates them with roentgenograms. The changes, , 
of course, vary with the size and structure of 
the tumor and the nature of the tumor bed. 
Sometimes the tumors consist of small grape- 
like structures bùt sometimes they consist of 
pap llomatous masses that fill the whole pelvis. 
If слеу are small and sessile, defects occur in 
the filling of the pelvis which project into the 
lumen of the pelvis and show a wavy contour 
indicating a nodular surface. In these cases it 
may be hard to make a differential diagnosis 
from a tumor of the parenchyma which has 
rup-ured into the pelvis. But a tumor of the 
parenchyma of that size would probably be 
palpable and would have produced the other 
chaages in the pyelogram characteristic of this 
kind of tumor. Most of the pyelograms of papil- 
loma described in the literature belong to this 
type. 

Another form is diffuse papillomatosis in 
which the pelvis is filled with cauliflower-like 
masses; multiple defects are seen in the filling 
of the pelvis and there are irregular clear spots. 
Sone of them, like the author's first case, have 
a sharply rounded form. If the whole pelvis is 
filled with a villous tumor the appearance of the 
pyclogram is determined by the amount of 
cortrast fluid which is able to penetrate be- 
tween the villi. The branches of the papilloma 
often fill the calyces so that the contrast fluid 
car not enter them and they do not appear on 
the pyelogram. А similar picture may also be 
prcduced by blood clots in the pelvis. If the 
vili form a solid mass the pelvis may not fill 
at all or perhaps only a single calyx is filled. 
These pictures resemble those of advanced etu- 
mcr of the parenchyma. This secfnd type of 
ру овгат with multiple irregular or rounded 
intrapelvic defects is considered by the French 
as characteristic of papilloma of the kidney 
pe vis. Р 

\ third type is that seen in the author's 
second case. А single pedunculated tumor the 
form of a polyp causes a spindle-shaped 
rounded defect with a reticulate inner structure 
which distinctly shows the nodular surface of 
the tumor. Repeated examinations in suc 
cases may show that the tumor is movable. 
Any form of papilloma ntay temporarily ob- 
struct the opening of the ureter antl cause dila- 
fazion of the pelvis. . 


et 


VoL. 36, Nc. 3 


In the atst edition əf Schinz’ Handbock he 
says: "Papillomata of the kidney pelvis are not 
adapted fer pyelographic demonstratior for in 
the beginring they do not cause any filling de- 
fects and when they can be demonstrated they 
hawe” caused such copious hemorrhage as to 
attract attention.” Вит the author holcs that 
while roeatgen demonstration of beginning 
papillomata or the pelvis may be difficult it is 
of great importance and not impossible. .'-o- 
selectan aac perabrodi! may be used fcr thin 
layers of contrast in retrograde pyelograpay 
and have no bad by-effects. It is ѕотег т еѕ 
possible to demonstrate a small papilloma ith 
a thin layer of contrast that would be lost in 
a filled pelvis.—4udrey С. Morgan. 


Lenk, К. Die Róntgendiagnose der blas:gen 
Erweiterung des vesikalen Harnleiterendes. 
(Roentgen diagnosis ef cystic widening of tae 
lower end of the ureter.) Fortschr. a. d. Get. d. 
Rüntgenstrahleg, April, 1935, 57, 391. 


The author describes the roentgenologic cazr- 
acteristics o^ cystic dilatation of the ureter. 
He points out the great diagnostic value of a 
clear ring surrounding the cyst after filling by 
contrast mecium.—£. T. Leddy. 


SKELETAL SYSTEM 


SmitH, Frank L., and Riper, Dean L A 
study of the healing cf one hundred conseca- 
tive phalangeal fractures. ў. Bone & Уон 
Surg., Jan. 1935, 77, 91-109. 

The authors’ report is based upon the stacy 
of 100 consecutive fractures of the phalanges. 
They divide the fractures into the followirg 
types: 

A. Transverse or splitting fractures of tke 
distal, midcle and proximal phalanges; B. Chip 
fractures ef (1) tip of distal phalanx, (2) imte-- 
phalangeal joints. Further subdivision was then 
made into (1) complete, (2) incomplete or fis- 
sured, (3) ununited, and (4) badly lacerated сг 
compound fractures. In this last group infection 
and devitalizec tissues played an importart 
part in the ultimate result. 

bie conc usions are as follows: 

“т. The average time for bony healing of ccr- 

plete phalargeal fractures of all types, as showa 


foentgenographically, is approximately five 
months. 
2. Clinical healing requires about one- 


fourth of the time recuired for roentgenc- 
graphic healing. 
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3. T fracture lines are usually nore dis- 
tinct ат the end of thirty days than ат the t me 
of injure. 

4. Srgle or multiple chip fragmer ts im the 
tips of the distal phalanges practical y y always 
reunite and give a normal-appearing cor tour 
of the c stel phalanx. 

5. Мс callus is seen in a chip fragment at the 
tip af the distal phalanx and there is more callus 
formati-n in the proximal phalanges. 

6. Im попе of these cases has there been 
аБѕогре ^n of ary of the loose fragments. 

7. It cannot be assumed that there is a lack 
of bon- union until at least one year has 
elapsed. 

The paper is profusely, illustrated with rcent- 
genogrars of these various types of frac-ure, 
showing the stages of healing, the end-resuits, 
etc.—R. 5. Bromer. 


AITKEN. ALEXANDER P. The end гези ts of the 
fractured distal radial epiphysis. J. Bore & 
Foint surg., April, 1935, 77, 302-303. 

Few ports have been published im the Et- 
erature n the end-results of the separated dis- 
tal radia. epiphysis. Aitken's series ccnsists of 

femal- and ;o male patients. The fomrer 
varied f—m nine to sixteen years of age while 
the latte- ranged from four to eighteen years. 

In 2 cases the injury was bilateral; one case was 

reversec їп type to the usual deformity, 1.2., 

anterior displacement, with a chip off the an- 

terior lip-of the radius; the posterior edze of the 
diaphys= was fractured in 26 cases, ёле u nar 
styloid & 19, and in 12, both these structures 
were fractured. In 2 cases the ulnar epiphysis 
was displaced do-sally. In the cases of fracture 
of the шаг styloid in addition to the radial 
epiphysis injury, there was one case in which 
solid unæa with the shaft occurred, ir 2 cases 
there we= no remains of the ulnar styloid, and 
in the remaining 16 there was definite cisplece- 
ment of -ae fragment with no bony vnior as 

shown b+ late roentgenograms. e 
Malpcstion dces not persist. Within a ma»i- 

mum of wo to three years, Aitken found that 
the epip-ysis had again assumed its normal 
relations-;p to the shaft. This fact obviates the 
necessity of repeated manipulations in orde- то 
secure accurate reduction. It also eliminates the 
use of os--otomy for reduction. 

Premacure ossification and retardation of 
growth ассит frequently, but in the la-ge per 
centage =f cases these factors are c iniczlly 


negligibly There will be an occasional isglated 
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case which will show definite interference of 
growth with deformity. This is due to lamage 
done at the time of injury. 

Ossification of the radial epiphysis appar- 
ently starts in the ulnar half of the ephysis. 

Repeated manipulation adds little, m any, to 
the trauma done to the epiphysis. Mest of the 
poor end-results are due to severe crushing 
trauma received at the time of injury —R. 5. 
Bromer. 


MacAus.anb, ANDREW К. Separaticm of the 
Joint 


capital femoral epiphysis. 7. Bone = 
Surg., April, 1935, 77, 353-369. 


The lack of end-result studies in the litera- 
ture on the subject of*slipping capita! femoral 
epiphysis, and the question of the е%сасу of 
the closed reduction in treating this esion in- 
duced MacAusland to make this st. dy. His 
series of cases numbered 45. 

'The treatment of a slipped epiphyss varies 
with the stage of the lesion. In the mald case, 
of which there were 2 in his series, тле leg is 
protected by a flannel bandage or spica. Early 
cases of slight or moderate displacer ent and 
recent cases of severe displacemen: due to 
trauma are treated by the Whitman method. 
Accurate reduction of the epiphysis has been 
made possible by the introduction of te curved 
cassette of Leonard and George. Following re- 
duction, the hip is fixed in full a duction, 
hyperextension, and moderate internal rotation 
by means of a plaster spica. This mus: be worn 
until firm union has taken place; in the author's 
opinion, a period of six months is req i red for 
the structures to consolidate. Weigh--bearing, 
so far as it can be obtained with the l-g in the 
abducted position, is allowed during thc period 
of immobilization. Following the removal of 
the plaster spica, a flannel bandage ts worn for 
three months, and physiotherapy an. exercise 
are instituted to restore the muscle power. 

Advanced cases in which ossification between 
the displaced epiphysis and the neck t as taken 
place, and in which new bone has termed to 
a great extent, call for open reducticm. Opera- 
tive treatment is also indicated im cases in 
which the femoral head has flowed amund the 
neck, so that the hook on its end is beyond 30 
or 40 degrees. In long standing casc= of solid 
union with coxa vara, in which evee approxi- 
mate restoration of the joint surface 15 impos- 
sible, deformity may be corrected by a wedge 
osteogomy. Finally, there is the long standing 
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case .n which no treatment has beén received 


or in which the treatment has been inefficient. ф 


The slipping has progressed in these cases until 
complete separation has occurred, or until re- 
pair has taken place with the hip in «схіоп- 
adduction deformity. Arthritic changes mayebe 
present as the result of interference with func- 
tion. À chronic back strain or mild curvature 
may develop. Occasionally a complete ankylo- 
sis of the hip joint is seen. The treatment of 
this ast class depends upon the extent, etc., of 
the pathological changes. At times, a reconstruc- 
tion operation, an arthrodesis, or an arthrop- 
asty is indicated. The adult patient with 
secondary arthritis presents a particular prob- 
lem ‘rom a therapeutic standpoint, as conserva- 
tive measures afford only temporary relief and 
such patients are usually poor operative risks. 

Closed manipulative reduction proved effi- 
cacious in a series of 29 cases. In 80 per cent 
of these patients, excellent or good functional 
resu ts were obtained; in 8 per cent, the func- 
tional results were fair. Successful treatment 
by the closed reduction depends upon early 
institution. of treatment, accomplishment of 
complete reduction, and active treatment for 
a sufficiently long time.—R. 5. Bromer. 


Вкосрех, W. E. Review of the end results of 
fifty-seven cases of slipped upper femoral 
epiphysis. Y. Bone < Joint Surg., Jan., 1935, 
IZ; 179-195; 

Brogden's especial interest in the subject of 
slipped upper femoral epiphysis was aroused 
by 2 so-called “run” of cases of this character; 
by the fact that a large percentage of the cases 
so Giagnosed were found to be in the thin, tall 
type of individual, with no evidence of disease 
or disturbance of growth; by the fact, also, that 
in the majority of cases there wasea definite 
history of trauma with immediate onset of 
disability. He noted, too, that whether or not 
a good open or closed reduction had been at- 
tained, the postoperative roentgenogram 
seemed to bear no relation to the functional 
end-result. 

Some of his conclusions after a review of the 
literature are as follows: е 

Regardless of sex, the left hip was affected 
twice as frequently as the right. There is nô 
doubt that rickets, osteomalacia, or osteochron- 
dritis plays a part as a preslisposing factor in 
some cases, but on the other hand, a large 
percentage of the patients had a definite history 


T 


` 
Vor. 36, No. 3 


Abstracts of Rcentgen and Кабат Literature 423 
e of injury. Probably trauma as the sole causa- 
Qtive factcr in the production of the condition 
н plays а more important rôle than is uswally 


Gorriars, F. Semnul ischio-pubeean іг pro- 
flax:s luxatiei soldului zisă congeritală. 


(The schial-pubic sign in the proph.Exi: 


Sx) 


supposed. Unilateral epiphyseal fracture or 
coxa „vara in normal healthy individuals is 
uswally the direct result of injury; while in 
cases of bilateral epiphyseal fracture there is 
usually a constitutional predisposition to dis- 
placement. A year or eighteen months is nct a 
sufficient lapse of time to permit a cefinite 
statement as to the functional end-result. The 
postoperative roentgerogram 15 not a cr teron 
of the end-result. Perfect reposition of the head 
on the neck does not insure normal g-owth. 
Abnormal ty of growth or endocrine imbalance, 
either sepzrately or in conjunction, were desig- 
nated as predisposing etiological factors in 34 
of the 57 cases reviewed. Traumatic arthritis 
was seen to develop more frequently in the 
patients subjected to open operation. 

It is Brogden s belief that all cases аге en- 
titled to the benefit of the doubt and that an 
attempt at closed redu-tion should be made if 
disability is of less than four months’ duraticn. 
If this fails, an open operation should b= per- 
formed. In all cases of over four months’ dis- 
ability the patients are entitled to an open 
operation as a primary procedure except in 
selected cases.—R. S. Promer. 


CanLvcci, Gaston A. Osteochondroma of the 
femur. F. Bone & Pint Surg., Jan., 1935, 
17, 204—208. 


Carlucci reports a case of osteochondroma of 
of the femur in a female patient, aged sixt- 
four. The tumor vas abcut the size of a football 
and had practically repaced all of the tissues 
in the lower half of the thigh. She apparently 
had had из tumor for well over twenty-five 
years and, m spite of he- age and diabetic con- 
dition, she was able to withstand a high m:d- 
thigh amputation and the wound healed firmly. 
The amputation was jastifiable because the 
pain in the knee had became unbearable in spite 
of all medication. At the time of amputztica 
the specimen was careful y studied for any pos- 
sible malignant changes, but none were found. 
In spite of zmputation well above the level of 
the tumor, eight months after operation an 
extremely malignant osteogenic sarcoma devel- 
oped at the end of the 'emoral stump, which 
caused the patient's death within two mor ths. 
К. S. Broiger. B 


of sc-cxlled congenital subluxationof the hip.) 
Prism Congres National de Radiol. si Electrol. 
Mea, Bucuresti, October 26-28, 1434, 
Comaniciri, pp. 8512. 


Lorenz, in his fundamental work whica ap- 
peared ia 1920, states that the subluxctiom of 
the hip san acquired static deformity die to 
pressure of the body weight on the union cf -he 
hip boaes. According to this theory onl- the 
predispo-tion .s congenital, consisting in a 
delay от ievelopment of the bones of the entire 
inferior extremity and the corresponding half 
of the pe vis, especially of the acetabulum. The 
author si хе 1929 noticed a roentgen sign which 
he called the ischial-pubic sign and which в а 
proof o che delay of bone developmen:, thus 
indicating the >redisposition to subluxa-icn. 
The siga consists in a separation of the isca:al- 
pubic boaes on the affected side as compared 
to the opposite normal side where the union 
due to normal development of the bones is 
more acvznced. The author followed a sertes 
of cliniea observations on children who did 
not as тет walk and he found that a careful 
palpaticn of the ischial-pubic rami permite the 
detection of a variation in thickness of the 
ischial-puzic arch, this being considerable thia- 
пег {һап en the opposite normal side. F-om 
this he eves at the conclusion that the dem- 
onstratier roentgenologically of an isclial- 
pubic se^: ration and clinically of a thinning of 
the isch:a -pubic arch are indicative of a con- 
genital predisposition of a unilateral disloca-ien 
of the һер. He recommends that every child, 
and espec ally gi-ls, be examined before walk- 
ing by the two methods and in case that a pre- 
dispositior is established a preventive treat- 
ment fcr the dislocation be immediately 
started. Гзе only one criticism of tħe method 
is that it -annot always be applied in case ef 
bilateral involvement, but apart from the faet 
that suc? a condition occurs rarely there is 
always same inecuality of the process on -he 
two sides which permits an approximate diag- 
nosis. Fur hermoce it is conclusively demon- 
strated пг in more than 25 per cent of -he 
unilatera -3ses some deviation from the nor- 
mal is observed also on the supposedly uncis- 
eased side .— T. Leucutia. 
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Intescu, М. C. Consideratiuni radiologie asu- 
pre maladiei Calvé-Legg-Pertes. (Roentgen 
considerations of Calvé-Legg-Perthes’ dis- 
ease.) Primul Congres National de Radiol. 
şi Electrol. Med., Bucuresti, October 26—28, 
1934, Comunicári, pp. 15-18. 


After considering thé nature, anatomo- 
pathologic aspect, and evolution of Calvé- 
Legg-Perthes’ disease, the following criteria are 
discussed from the point of view of differentia- 
tion from tuberculosis: (а) decalcification does 
not грреаг at more distant points as is ebserved 
in tuberculosis. (й) There is lack of osseous 
atroohy. (c) The interarticular space is enlarged 
and its transparency is relatively well pre- 
served. (7) The nodules of sharp osseous ulcera- 
tion as observed in tuberculosis аге acking. 
(e) 'The femoral head, although fragmented, 
shows a sharp contour whereas in tuberculosis 
the contour is less defined. (f) In suppurated 
and secondarily infected tuberculoss there 
usually appear osteophytic processes wnich are 
always missing in Calvé-Legg-Perthes' disease. 
— Т. Leucutia. 


Weaver, James B. Ossification of the internal 
semilunar cartilage. Y. Bone © Foret Surg., 
Jan., 1935, 77, 195-198. 

Weaver was able to find in the literature only 

4 cases of ossification of the semilumar carti- 

ages, 2 in the internal and the other 2 in the 

external. He adds one case of his own. The pa- 
tiert, a white male, aged twenty-four, suffered 

a trauma twenty months before admission to 

the hospital, his right knee having been jammed 

against a corral fence while riding horse- 
back. He had immediate pain and edema which 
were not severe enough, however, to Keep him 
off his feet and which subsided in a few days. 

The symptoms persisted, at first in mm d degree 

but later more and more severe until six months 

before his admission he had become practically 
incapacitaged. At the time of admissicn he had 
atrophy of 1 inch in the right thigh, nc shorten- 
ing, limitation of motion in the knee `сїпї, the 
latter being painful. There was a sense of full- 
ness on the lateral side of the knee jemt at the 
site of the infrapatellar ligament but no palp- 
abe mass. There was no hydrops, :ncreased 
heat or discoloration of the skin. А roentgeno- 
gram showed calcareous deposits im the an- 
terior portion of the knee joint. 

At operation, a small encapsulated tumor 
was found at the upper, anterior end of the 
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tibia and homogeneous with the infernal semi- e 


lunar cartilage, adherent to the capsule. This g 
had made a small depression in the tibia. The 
tumo- was easily removed, recovery was un- 


eventful and a complete return of function was . 


secured. ° 
Weaver considers his case a true heterotopic 
bone formation. His case had both calcium 
deposition and new bone formation, thus hav- 
ing a l steps in heterotopic bone formation as 
outlined by Leriche and Policard—namely, 
trauma, irritative inflammation, reversion of 
connective tissue to embryonic state, calcifica- 
tion, irritation again, revascularization, and 
the formation of new bone.—R. 5. Bromer. 


Кіхс, E. S. J. Osgood-Schlatter disease and 
ра-еПа partita. J. Bone < Joint Surg., 
Jan., 1935, 77, 88-90. 


King draws attention to the fact that in 
numerous reported cases of osteochondritis of 
an eoiphysis which formed one component of 
a joiat, there were associated changes in other 
parts of the joint. Thus in the case of the upper 
femcral epiphysis, changes also occur in the 
acetabulum, the adjacent part of the diaphysis 
and at times, in the trochanters. In the knee 
joint, the bone most obviously involved is the 
patella (Larsen-Johansson disease). Concomi- 
tant changes in the lower femoral epiphysis 
usuzlly have been overlooked or regarded as of 
little importance. The association of osteochon- 
dritis of the patella with Osgood-Schlatter's dis- 
ease of the tuberosity of the tibia has been dis- 
cussed by a number of writers. In several cases 
this association has been observed in the same 
limb and, in others, the patella of one side and 
the tuberosity of the tibia of the other were 
found to be involved. 

Patella partita has been shown to have some 
relationship to osteochondritis. Kin& reports a 
case of this associated condition in a boy, aged 
ten. The roentgenographic examination showed 
bota osteochondritis of the anterior tubercle 
and a tripartite patella in the same leg. It has 
beea suggested that the latter is a condition 
which predisposes to the development of osteo- 
chondritis, but King concludes that, at the 
present time, it is useless to postulate possible 
causes for the condition. Many more observa; 
tioms are necessary before any deductions of 


геа value can Бе made.—R. ХУ. Bromer. 
e 
GE»ncE, Rucorzs. Bilateral bipartite patellae. 


* Brit. J. Surg., Jan., 1935, 22, 555-560. 


s 
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A patella in two parts is of interest in the 
Mdifferential diagnosis of fracture. It can Le, 


e theoretically, the result of either an unv nited 


fracture or the failure of two ossification centers 

• to fuse ewi-h each other. The author studied 
thi$ anomaly microscopically and found certain 
points of interest. 

The first point of interest cqncerned theartic- 
ular cartilage covering each fragment. This 
showed no evidence of the repair that could de 
expected if there had been a fracture cf the 
patella. There were no changes in the deeper 
layers of the articular cartilage and no substitu- 
tion of connective tissue for cartilage to suggest 
an old fracture. 

The second observation of interest was the 
histological picture of the gap between the 


e bony portions. This gap was filled in with a 


type of connective tissue which demonstrated 
some of the features of both dense irregalar y 
arranged fibrous connective tissue and carti- 
lage. The area between the two bony portions 
suggested that the gap was the result of prema- 
ture cessation of the spread of ossification from 
separate centers. 

The bilaterality of bipartitism is once aga n 
stressed. The author also states that a most 
invariably the superolateral angle of tbe Li- 
partite patella is separate from the main por- 
tion of the bone. 

The article contains several excellent illus- 
trations.—?. T. Hodes. 


Hunter, Donato, and Wires, Рнплр. Dys- 
chondroplasia (Ollier’s disease). B»z. 7. 
Surg., Jan., 1935, 22, 507-519. 


The authors define Ollier's dyschondroplas a 
as "a disease of the growing ends of bone in 
which the norma: ossification of cartilage fails 
to take plate, so that, as the bone increases in 
length, there remain in the diaphyses arcas of 
cartilage which co not ossify. The process s 
not primarily one of tumor formation. . . ."' 
Having defined the condition they point out 
that the etiology is unknown and report the 
findings in a boy seven years of age in whom 
the only firding on physical examination was 
shortening of the right leg. The interesting 
feature of the case is the definite involvemert 
of most of the other bones on the right side of 
the body of which only the lower limb showed 
clinical evicence of elisease. 

The positive diagnosis of dyschondroplasia 
is made on three main points. First, the onset 
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is in early childhood and there is no hereditary 
transmission of the disease. Second, tae rceat- 
genograr hic chaages are limited to the ends of 
the long bones and are characterized ty a 
translucent pyramidal area with its ape« at 
the nutre nt foramen and its base restiag or the 
epiphyseal line. The Area is divided inte septa 
with fusiform enlargement of the diaphysis, 
the epipaysis being involved only secondarily. 
As the ct ild grows older the striped appearance 
15 lost aad is replaced by a speckling. Th:-d, 
histologi-al studies of the translucent areas 
reveal their cartilaginous character. 

The ase of onset is unknown but some <b- 
погтај in grcwth is usually noticed during 
the first two years of life. As growth proc2cds 
the difference in development becomes p-o- 
gressivel * greater. At the earliest stage only the 
diaphysi- is invo. ved but after about f ve years 
roentgen graphic study will reveal some a- 
volvemeat of the epiphysis also. As the patient 
grows older areas of calcification appear in the 
affected z reas. By the time the epiphyses wo. ld 
normally have uaited to the diaphysis the two 
present £ uniform picture. 

The атїїс!е is well illustrated.—P. 7. HcZ»s. 


Livincs@on, S. K. Skeletal blastomycosis. 7. 
Bone = Joint Surg., April, 1935, 77, 499-525. 


The tcm “blastomycosis” has beer applied 
to all s;ppurative granulomatous processes 
affecting the skin and internal structures, due 
to yeast- ke fungi. The term is more correctly 
applied © cases characterized by the presence 
of granu omatous, verrucoid lesions m which 
fungi of he Blaszomyces are found. These fargi 
may be -onsidered to be of the genera, sec- 
charomyc-s, Cryptococcus, Coccidioides, От л, 
and Moz йа. Some authors, however, are of tie 
opinion chat blastomycosis and соссіфоса] 
granulomz are distinct clinically, pzthologi- 
cally and biologically. The histological features 
are: (1) а hyperplasia of epithelium seminciag 
one of epithelioma; (2) small intra-eoitheEal 
abscesses (3) a granulomatous appea-ance of 
the corium with collection of plasma cells, g2 тї 
cells, smz | nodes, and abscesses, and (2) tae 
abundant presence of the organism, especial. v 
in the gi-nt cells and subepithelial abscesses. 
The sweet zlancs and hair follicles are im- 
bedded та tais granuloma which may extend 
to the muscular layer. 

In mos- cases, the disease is chronic end lasts 
for years. The cutaneous lesions mey рате 
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periods of rapid progression, interr t pred by 
periods of quiescence. They may =xist for 
years without involvement of the deeper parts. 
In the systemic cases, the signs and s- mptoms 
may be similar to those of tubercu osis and 
pyemia. In some cases the onset is succen with 
febrile disturbances and ifi others it is msidious. 
After the systemic disease has been established, 
the symptoms are malaise, loss of --rength, 
emaciation, pain in the affected parts, irregular 
fever, rapid pulse, and occasional caills and 
sweating. Symptoms and signs of pelmonary 
involvement are commonly manifes-ed. The 
fungi may be found in the sputum. А: in other 
infections, there may be anemia and leukocy- 
tosis. 

The accepted —— includes ic ixdes by 
mouth and intravenously. Autogenecus vac- 
cines have been recommended. Eadiation 
therapy in bone and skin lesions siould be 
attempted. 

In Livingston's case the patient was ad- 
mitted with a diagnosis of osteosarcoma of the 
right tibia; this diagnosis was carried until the 
smear revealed the presence of blastc mycetes. 
The portal of entry was unknown. 

The roentgenograms showed an are: of bone 
destruction on the border of the inte-nal mal- 
leolus due to necrosis. There was enlzrgement 
of the soft tissues over this region. The bones 
of the pelvis showed evidence of a pathological 
process, characterized by destructior of bone 
tissue, in the region of the neck of the right 
femur, right ilium and both sacroiliac joints. 

Livingston states in conclusion thz: blasto- 


mycosis of bone is usually a manifes-ation of 


systemic involvement; diagnosis is nade by 
the identification of blastomycetes; t iberculo- 
sis, coccidioidal granuloma and blass mycosis 
produce the same pathological сһа 1025 and 
pus from all chronic osteomyeliti lesions 
should be studied for the presence ef blasto- 
mycetes.—R. S. Bromer. 
е 
Livineston, S. К. Hodgkin’s disease of the 
skeleton without glandular involvement. 7. 
Bone < Joint Surg., Jan., 1935, 77, ! 39-194. 


Livingston reports the case of a white male, 
aged forty-one, in whom the roentg-nograms 
showed an area of rarefaction in the left 
ischium which suggested metastatic or cystic 
degeneration; small, extensive, discre--, eroded 
areas throughout all portions of the skull which 
suggested a malignant process; no «sions in 
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the bong bones; no pathological changes in the * 


chest. The autopsy showed Hodgkin's disease 


invo ving ribs, skull, pelvis, lumbar spine, апа, 


liver, without glandular involvement. 

Bone marrow lesions of typical strueture аге • 
observed in generalized Hodgkin's disease, But, 
as a rule, the cortical tissue and periosteum re- 
main intact. Ziegler, however, believes that 
many peculiar osteal and periosteal lesions 
attributed to primary tumors of bone and mar- 
row, or to obscure inflammatory processes, be- 
long in this group, and he has collected a series 
of such cases, including myeloma with plasma 
cells; and lymphosarcoma, which he would 
class with Hodgkin's granuloma. Case reports 
of Hodgkin's disease confined to the skeleton, 
spleen or liver without lymphatic involvement 


are extremely rare. It is possible, Livingston , 


condudes, that many peculiar osteal and perios- 
teal lesions attributed to primary tumors, or 
to obscure inflammatory processes, belong to 
this zroup.—R. 5. Bromer. 


Ово, Artritele gonococice (studiu radio- 
lozic). (Gonococcic arthritis; roentgen study.) 
Primul Congres National de Radiol. si Elec- 
tral. Med., Bucuresti, October 26-28, 1934, 
Comuniciti, pp. 23-24. 


Sudden decalcification associated with pre- 
cocious loss of the epiphyseal contour is char- 
acteristic of blennorrhagic infection. (2) Acute 
osteoporosis constitutes the initial lesion in 
тату cases of acute blennorrhagic arthritis. 
(3) The attenuated osteoporosis with pearly 
appearance is observed nearly constantly in 
the chronic phase of blennorrhagic arthritis. 
(4) The decalcification as a rule appears regular 
whereas in tuberculosis it appears in the form 
of irregular foci. (5) One observes an atrophic 
lesion in blennorrhagia, constructi®e lesion in 
syphilis and necrosing lesion in tuberculosis. 
(6) Irregularity of the cartilaginous contour, 
decalcification of the superficial layers of the 
bone, irregularity or disappearance of the cor- 
tex with a clear appearance of the spongiosa 
is indicative of a blennorrhagic process. (7) 
Roentgen study is advisable during the course 
of treatment and for the establishment of prog- 
nosis in all cases of blennorrhagic arthritis. A 
sudden decalcification represents a serious 
prognosis whereas the demonstration of washed 
out contours, cartilaginouseerosion and dimin- 
ishimg or narrowing of the joint space repre- 
stnt signs of a grave prognosis. On the other 


7 


* 
. Von. 36; No. 3 


* hand, the арреагапсе of recalcification corsti- 
tutes a sign of convalescence. Furthermore, the 
e roentgen examination helps to detect complica- 
tions such as spontanecus subluxation, var ous 

• sequelae (exostosis, osteitis, epiphyseal defarm- 
ity ankylosis, etc.). (8) A blennorrhagic arth- 
ritis without roemtgen signs will lead, as a mule, 
to complete healing. —T. Leucutia. 


McCune, Donovan J. па BRADLEY, CHARLES. 
Osteopetrosis {marble bones) in an infant. 
Ат. F. Dis. Child, 1934, 48,949-1900. 


McCune and Bradley review the literature 
of osteopetros:s (Albers-Schénberg’s disease) 
and present a very complete summary of its 
historical, anatomic, chemical and clinical as- 
pects. Ther tabulate 67 cases which have been 
reported, and present one of their own in detail. 

There is no evidence at the present time to 
suggest that osteopetrosis is due to endocrine 
disturbance, according to the authors, or to 
environmental factors, dietary deficiency er 
chemical poisonirg. Although it is possible that 
there are inconstant associated changes in the 
calcium and phosphorus metabolism, these 
alterations, if present, are probably secondary 
manifestations of a primary disturbance in the 
formation of bone. The Albers-Schénberg sym- 
drome is a true developmental disease which 
consists in faulty differentiation of the primi- 
tive common forerunner of osteogenic and 
hematogenic tissue. The ultimate cause of the 
abnormality is unknown, but it seems to be a 
property of the parental! germ plasm. 

The discussion of the chemical composition 
of the bones, the clinical aspects of the disease, 
its pathologic changes, the metabolic studies, 
etc., are too voluminous to be briefly ab- 
strgcted. The roentgenographic changes are de- 
scribed as жоу: 

I. Increased density of the entire skeleton. 

A. Marked increase in density in the reent- 
gen shadow of the skeleton with complete cr 
paftial loss of the normal structure of the bones. 
The shadow of the marrow cavity is reduced, 
sometimes to the point of complete oblitera- 
tion. The most striking increase in density is in 
the vertebral bocies. 

B. “Stratification” or the appearance of 
transverse bands of alternating greater and less 
density parallel to the epiphyseal line on the 
shafts of the long bones. These vary in width 
and numbes They may be limited to the ends 
+- of the diaphyses or may be present through thè 
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whole diaphysis. The flat bones of the ре у15 
and the small bones of the wrist and ankle may 
show baad-like shadows of varying dersity 
arranged parallel to the outline of tke 5cnes. 
There may also be enclosures of sherply de- 
marcated foci of compact bone, the out ire of 
which is similar to that of the bones in which 
they are included. These are seen in tae meta- 
carpal and metatarsal bones, the phalanges and 
the ribs. 

C. Club-like thickening of the >osterier 
clinoid processes and narrowing of <he sella 
turcica are invariable findings. Frequently 
there is symmetrical widening of the ends of 
the long bones. 

D. Aside from the clybbing other chaages 
in the centour of the bones are uncommon. 
Shadows suggesting periosteal disturbaaces 
have been reported in a few instances. 

E. Fractures are frequently present. Often 
the roentzenogram reveals the presence of old 
fractures of which the patient was not aware. 
There is usually evidence of normal healing 
with the produczion of abundant callus. In a 
very few cases delayed union has been de- 
scribed. Deformity of varying degree may be 
present аз the result of the fractures. 

F. With few exceptions there 1s no inrerfer- 
ence witk the time of the appearance of the 
centers of ossification or the fusion of the ep ph- 
yses with the shafts. These centers share in 
the sclerosing process. 

С. Roentgenographic evidence of comccmi- 
tant suppurative disease of the bones is fairly 
common. The parts usually involved are the 
maxilla, mandible, femurs and scapulae. 

Н. The presenze of rickets has been motec by 
three observers. 


П. Increased fragility of the bones is in 
many cases recognized during infarcy amd 
childhood, and ir practically all persor s whose 
condition has been diagnosed in adult life, the 
presence of one or more fractures has been 
noted. 

The fully developed syndrome consisting of 
pathologic fractures, roentgenographically 
opaque Lones, retarded developmen:, otic 
atrophy, anemia and enlargement of the l7m- 
phoid apparatus is not easily confused with any 
other discase. Osteosclerotic anemia has been 
reported. The chenges in the bones in leukemia 
are essentially different from this syidrone. 
Numerous sclerosing diseases of bone, suck as 
the condensing osteitis of Sicard, the eburaiz- 
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ing osteitis of Putti, ivory vertebrae and the 
melorheostosis of Léri must be differentiated. 
Likewise lead poisoning, phosphorus poisoning 
and the use of irradiated ergosterol produce 
dense bands across the metaphyses of growing 
bone. Physiologic osteosclerosis of the newborn 
must also be borne in mihd. This involves the 
whole skeleton and may represent a physio- 
logic storage of calcium. The increased density 
disappears within the course of a few weeks. In 
osteogenesis imperfecta with pathological frac- 
tures, there is decreased rather than exagger- 
ated density of the bones. 

No form of beneficial therapy has been sug- 
gested. The treatment of the fractures is an 
orthopedic problem. eIhere is very little to 
support the view that the condition is a para- 
thyroid disturbance with treatment such as 
removal of parathyroid tissue. Bernhardt has 
noticed improvement with the use of ammo- 
nium chloride, notably some subjective better- 
ment and an improvement in the blood picture. 

The prognosis seems related directly to the 
severity of the manifestations and this in turn 
to the age at which the disease becomes clini- 
cally obvious. Those in whom the condition 
develops in utero and who present the complete 
clinical picture at the time of birth or within 
the first few months of life apparently survive 
for a relatively short length of time. The pa- 
tients who do not have hydrocephalus have a 
better prognosis than those not so affected. 
Those whose sole symptom is pathologic frac- 
tures and in whom the disease has been dis- 
covered incidental to roentgen examination 
seem to do moderately well. There is insuffi- 
cient information to determine whether the 
process is always progressive. Death usually 
results from intercurrent infections or from 
anemia. In some cases the former emanated 
from the foci of suppuration common to the 
disease.—R* 5. Bromer. 


McMaster, PauL E. Cartilaginous inclusions 
in rachitic bones and their possible relation- 
ship to cartilaginous tumors. ў. Bone © 
Joint Surg., April, 1935, 77, 373-391. 
McMaster presents a case of healed rickets 

in а white female child of five years of age who 

died of tuberculous meningitis. The patient 
hac a past history of rickets and physical fnd- 
ings of a pigeon breast, Harrison's groove, and 

a rachitic rosary. At autopsy several long bones 

and portions of ribs and vertebrae were re- 

movgd for study. Roentgenograms of the long 
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bones showed healed rickets and “only slight • 


evidence of cartilaginous inclusions in the lower? 
femoral epiphyseal center and in the upper 
humeral epiphyseal center. These were plainly 
shown on section of the bones. This indicates • 
that these inclusions тау easily be overlooked 
in the roentgenogram. 

In experimentgl work on rats, McMaster 
found cartilaginous inclusions in the metaphys- 
eal, epiphyseal and cortical regions of bone in 
cases of healed rickets. Microscopic studies 
showed that calcification was taking place in 
many of these areas. A few, however, appeared 
to be "latent" with slight, if any, evidence of 
calctication, and contained cells somewhat 
simi ar to those seen in a normal zone of pro- 
liferation in an epiphyseal plate. This prolif- 


erat ng type of cell in these rachitic inclusions , 


might possibly serve as the “nidus” for benign 
cart laginous tumors of bone. 

Hz reproduces the roentgenograms of an- 
other case, a female child, aged two years, with 
active rickets and a fracture of the femur as 
shovn in the roentgenogram. Fifty-two days 
late- the rachitic process had healed but a 
larg? expanded circumscribed area in the corti- 
cal region of the lower metaphysis of the femur 
was present, suggestive of a rachitic cartilagi- 
nous inclusion. Two years later this had dis- 
appeared. Had calcification and ossification 
not occurred in this inclusion, it might well 
have served, McMaster observes, as the nidus 
for either а cartilaginous exostosis or a chon- 
droma.—R. S. Bromer. 


Horrman, SAMUEL J. Neurocytoma derived 
from a ganglioneuroma of the hypogastric 
plexus. Am. J. Dis. Child., Jan., 1935, 49, 
125—146. 

Hoffman reports а case of ganglioneuroma 
of the hypogastric plexus in which Microscopic 
sect.on showed the transformation into the 
mal gnant form, neurocytoma. In the same 
section the non-malignant type of neurocytoma 
in tie form of a ganglioneuroma and the tfue 
neu-ocytoma are shown. 

Roentgenograms of various bones showed 
periostitis of the upper third of the left hy- 
merus, several ribs, the clavicles, the right femur 
and the upper portion of the tibia. The bones 
of the skull showed a granular appearance, 
with a lack of osseous cetail and marked sepa- 
ration of the coronal suture. There was sclero- 
sis, with areas of destruction in the lower third 


Of the right femur and upper part of the tibia. =» 
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* Hoffman reghrds the uniform thickening œ the 
periosteum as an unusual form of metasza-is. 
His patient i was a negro child, male, aged hree 
*years.—R. ©. Bromer. 

е 
Gunn, uas xcis D., and Naper, Water Н. 
Obtenralicis, Arch. Ent. Med., July, 1934, 
54, 145— 
A detai ed report of the —— findinss of 
a case of ostzomalacia is presented. The patient 
was a male who developed this disease at aime- 
teen years of age and died at forty-one Tem 
cardiac tailure. During the eleven years o^ eb- 
servation there were no significant fincings 
aside from the bone change. 
The differential diagnosis between hyper- 
thyroid disease and osteomalacia is discussed. 

e The diagnosis of the former depends upor the 
cystic condition cf the bones, the high Hood 
calcium and excessive excretion of calcium in 
the urine, plus a low concentration of serum 
phosphorus and ав increased elimination ir the 
urine. The author believes that osteomalacie is 
due to vitamin D deficiency and suggests that 
the condition is a form of adult rickets.—7. 7. 
Harris. 


Ig. 


Dorrr, GEcnGE B. Sporadic cretinism im спе 
of twins; report of cases with roentgen cem- 
onstratior of osseous changes that occurred 
in utero. fm. F. Dis. Child., Dec., 1934. 28, 
1315—132£. 


Dorff states that a review of the literature 
reveals a case cf sporadic cretinism in ore of 
male twins the cther being normal) reported 
by Herrmar, an atypical! case in each of male 
twins reported by Manson and a third case of 
suspected cretinism in each of twins reported 
by Petschacher. He reports 2 additional eases 
in which sporadic cretinism occurred in two 
sets of differently sexed twins, one twia in 
each set beirg involved, the other being normal 
in all respects. 

It one of ais patients, definite retardaticn of 
osseous development was shown by the rceat- 
genogram at the age cf seventeen mortis. 
There was an absence of the inferior epipLysis 
of the femur, of the inferior epiphysis o: фе 
tibia, of the carpa. centers, of the distal epiph- 
ysis of the racius, of the epiphysis for the 
head of the humerus, of the epiphysis of the 
head of the “emur and delayed developmeat of 
the primary*ossification centers of the pdas. 
esSinge normally many of these ossificadcne 
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either develop during the first year or are pres- 
ent at birth, he makes the deduction taa- this 
osseous retardation occurred during tae fetal 
period and was truly congenital. He claims 
that for the first time such roentgen evideace 
has been put on record. 

He believes that (а) «Һеге is an independent, 
low grade ‘etal thyroid activity which is not di- 
rectly influenced by the maternal thyroic hor- 
mone; (4) there is probably no transmissior of 
the thyroid hormone through the placenta from 
either the mother or the fetus. He stresses -he 
importance of studying the development cf -he 
bones of the new-born suspected of hypetay- 
roidism b» roentgenograms.—R. 45. Bremer. 


Licurv, Dorman E. Lipoids and lipoid cis- 
eases. П. Nanthomatosis (Schüller-Ch-is- 
tian's type). Arch. Int. Med., Marck, 1934, 
53› 5797390. 

The author reviews briefly the literature 
covering the clinical syndrome kncwm as 
Schüller-Christian’s disease and reports a case 
occurring matwerty-one month old infant. The 
only unusual feature of the case report was the 
occurrence of a spontaneous fracture of the 
femur.—7. H. Harris. 


Gites, Roy G. Epiphysitis. Texas 
Med., Jan., 1934, 29, 562-564. 


Stase F. 


Some of the more common affections of the 
epiphyses аге discussed. Clinically, these pa- 
tients present few symptoms and the condit on 
is frequently discovered accidentally. Similar 
roentgenographic changes are noted in the 
various epiphyseal derangements, all preseat- 
ing areas cf rarefaction and condensaticn, with 
indistinct outlines and a hazy, mottled appear- 
ance. Early recognition leads to early геле! and 
the prevention of deformity.—W. R. Brooks er. 





Karus, I. W. Incidence of spina bifida occulta 
in children with and without enuresis. ёт. 
J- Dis. Child., an., 1935, 49, 125-134. 


This paper is besed on a study of 25 chi. d-en 
with the complaint of enuresis. In all ef chese 
children roentzen examinations of the lumbar 
spine and sacrum were made. Fifty narmal 
children were also examined and in 54 per cent 
of these -oentgeaological evidence o^ sp na 
bifida in che lumbosacral region was fcuad. 
Frequently this as demonstrated on the reeat- 
genogram 1 the only diagnostic evidence wh ch 


can be obtained. Е 
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Spina bifida occulta is a developmental de- 
fect which indicates some abnormality in 
the process of embryogenesis in the region 
affected. It can only be considered as an organic 
basis of enuresis in those cases which show 
extensive involvement of the vertebrae in the 
lumbosacral region or which, in addition to a 
mild defect of a vertebra, present one or more 
confirmatory signs as described under the 
symptom-complex of myelodysplasia.—R. S. 
Bromer. 


WiLLis, THEODORE A. Backward displacement 
of the fifth lumbar vertebra; an optical illus- 
ion. J. Bone & Joint Surg., April, 1935, 77, 
3477352. 

Willis was deeply*intrigued by recent de- 
scriptions of the fifth lumbar vertebra subluxat- 
ing up the steeply inclined surface of the 
sacrum. He wished to find the cause of this 
apparent optical illusion. He found, on study 
of the illustrations supposedly revealing this 
condition, that the posterior border of the lower 
articular surface of the last lumbar vertebra 
lay posterior to the posterior border of the 
upper surface of the sacrum, but the anterior 
surfaces were in normal alignment. [n every 
instance, the anteroposterior diameter of the 
sacrum was less than that of the upper sacral 
segment. While the anterior borders were in 
alignment, the posterior borders overlapped. 

He measured 50 consecutive skeletons in the 
catacombs of the Hamann Museum. In only 
17 were these surfaces found to be of equal 
length. In 33 the anteroposterior diameter of 
the sacral surface was from one to four-six- 
teenths of an inch less than that of the opposing 
lumbar surface. Analysis of these surfaces 
showed the differences in anteroposterior depth 
to be due to the conformation of the posterior 
borders of the sacral surfaces. These varied 
from conveyity to concavity toward the neural 
canal, while the posterior lumbar borders were 
regularlyeconvex. The illusion of posterior dis- 
placement of the lumbar segment, then, can 
be attributed to relative shortening of the 
anteroposterior diameter of the first sacral 
segment. 

The question of whether or not the angle of 
direction of the roentgen rays in the exposure 
of a roentgenogram can produce the appear- 
ance of displacement, Willis answers as fol- 
lows: if the skeleton chosen for a model is the 
type, 34 per cent, having equal opposing last 
lumbar and first sacral surfaces, then naturally 
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there can be no discrepancy in tht roentgeno- + 


gram. But if, by chance, the model used is ond 
of the 66 per cent of skeletons having unequal 


anteroposterior diameters of these surfaces,* 


then the central ray must be directed in such, 
maaner that it will outline the posteriór por- 
tiors of the two segments. 

The question has been raised whether or not 
this condition, if the 66 per cent of skeletons, 
cou d in the living be a cause of low back pain. 
WiLis concludes that it is probably of no clini- 
cal importance because it is found no more 
frecuently in painful backs than in museum 
skeketons. It is certainly not to be considered a 
displacement.—R. S. Bromer. 


ROENTGEN AND RADIUM 
THERAPY 


ForssELL, Gósra. Über die Organisation der 
К rebsbekampfung. (The organization of the 
fizht against cancer.) Æcia radiol., 1935, 
15, 99-128. 


The author discusses the general principles 
which he thinks should be followed in the 
organization of an anticancer campaign. De- 
tails will of course differ in different countries, 
depending on the national characteristics of 
the people and the development of medical 
science in the country. As a general rule, how- 
eve-, effort should be directed to the reorgani- 
zation and development of institutions already 
existing for the care of the sick and for scientific 
medical research rather than to the establish- 
ment of isolated institutions for the struggle 
against cancer. Large centralized institutions 
are better than small isolated ones because it 
is easier to have a throughly trained staff and 
adequate equipment, and particularly because 
the supply of radium available in the country 
shoald be concentrated rather than scattered 
in such small amounts that it is of little use. 

Eoentgen and radium treatment should be 
uncer the same chief and there must be the 
closest cooperation between the radiotherapist 
anc the surgeon. It should be generally under- 
stood that radiotherapeutics is not merely a 
mechanical aid to medicine and surgery but 
that the radiotherapist must also be a skilled 
clirician and to a certain extent a surgeon, at 
least to the extent of understanding the surgical 
prcblems involved and of being able to perform 
mimor operations that may become necessary 
in the course of radiotherapy. ° 


* Radiotherapy must be rendered available сога 


. 
LI 


. ` * 
Vor. 36, No. 3 


> all cancer patients, no matter whether they are 
able to pay for и or not, and institutions pro- 

e vided for the car= of those who are beyond hope 
of treatmer t. These may be cared for in other 

*instituti®ns for the convalescent and incu-able; 
thefe is no reason for isolating the cancer pa- 
tient, and in fact it is mot advisable. 

The orgaaizat эп must be sych as to provide 
for early diagncsis and immediate treatment. 
There shou d be no delay in trying other -reat- 
ments and none эп account of lack of beds or 
personnel or offic al red tape in gaining a Imis- 
sion to the hospital. Provision must be made for 
keeping the patent under observation for a 
long time after тле treatment and there must 
be a social service follow-up to look after the 
family. 

e Хо far as posable the radiotherapeutc in- 
stitutes should b2 connected with the univer- 
sities so that they may be used for teaching 
purposes and also because that will terd to 
keep up the highest degree of scientific kacwl- 
edge and technical skill in the institutiors. 

An intermatiomal effort should be made to 
establish uniform cancer statistics. For this 


purpose reportinz of cases and of the results of 


treatment shoul- be made compulsory. The 
universities should give courses in cancerslegy 
and the treatment of tumors. 

The private cancer societies have dcne a 
great deal n the way of stimulating cancer 
research and instructing the public. This werk 
should be continued and coordinated with that 
of the state in p-oviding treatment.—dzarcy 
G. Morgan. 


BARGEN, J. Акхоір, Horton, Bayard Т. апа 
OsTERBEEG, ÁrNOLD E. The chemotherapy 
of cancer: I. Lead. 4m. ў. Cancer, April, 
1935, 23, 762-770. 

Various *olloidal metals, including заа, 
copper, selenium and lead have been used to 
combat the growth of cancer. Many who heve 
tried this methoc of cancer therapy have been 
encouraged by t-e results obtained by ether 
it alone or when -he colloidal substances w-re 
used in conjunction with radiation therapy or 
susgery; other investigators consider the 
method futi e or sven detrimental. 

The authors favor the use of colloidal lead 
phosphate. They have also tried its combina- 
tion with magnes um phosphate, and in some 
cases, lead s2lenid2. They found that the litter 
substance htd tc be injected much more cau- 
іон 51у, usinz greater dilutions and substituting 
ЕД 
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the graviy method instead of the syringe; 
otherwise thromboses were formed. Collodal 
lead phosphate was given in concentrztions of 
3.5 mg. of lead per т c.c., using an erdirary 
Luer syringe. The injections were made very 
slowly into the vein, usually in 10 c.c. amounts. 
Repeated injections were given usually ove- an 
interval of two weeks until a systemic Бай 
poisoning was produced. An average ef about 
400 mg. was necessary though some patients 
were unable to tolerate this amoun-, while 
others received as much as 500 and even up to 
892 mg. 

This treatment was applied only о cases 
thought to be hopeless from the standpoint 
of other single therapeut& agents. The follow- 
ing routine studies were made: (1) blood erro- 
logica. studies as to hemoglobin, red blood 
count, stipling, and leukocytes, (2) blcod vrea 
and renal function tests, (3) preliminary and 
interval urine analyses, (4) roentgenoleg cal 
studies as indicated, (5) biopsy when poss ble 
and (6) photography. 

Of 81 cases treated and studied du-ing the 
past two rears, 60 were known to have ded, 
14 were known to be living—though one of 
these hac receatly developed metastases. 
Radiation therapy had been used in some of 
these cases. One case of a melano-epitheliana 
in which the lesion was huge and the lymph 
nodes of the groin formed a large nodular mass 
was treated solely with lead. The mass of 
nodes became necrotic during the ccurse of 
treatment, so that very little neoplastic tissue 
could be found when they were exc sed for 
study. This patient was well four years ater 
treatment. Other types of lesions which were at 
least partial y aided included carcinoma сла 
sarcoma o: the b-east, epithelioma of Bartho- 
lin’s gland. carcinomas of the rectum, sgmeid, 
cecum, stomach, cervix and hy perneph -om: of 
the kidney. 

The authors believe that when size, extent, 
and sicuat^on of a malignant growth make its 
complete remova. impossible, the intravenous 
injection of lead seems to dc sometülnz to 
bodily metabolism that tends toward suppres- 
sion of the remaining cancer cells.—.4. .4. de 
Lorimier. 


Faccix:, Bruno. La terapie fisica degli epi- 
teliomi cctanei. (Physical treatment of sxin 
epitheliomata.) Arch. di radioL, 1534, 20, 
553-563. 


Within the past eight years the authors has 
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usel four methods of treatment of skin epi- 
the iomata: (1) with roentgen rays; (2) with 
dia-hermocoagulation followed immediately by 
roentgen rays; (3) with diathermocoagulation 
followed after some time—generally eight to 
ten days—by roentgen rays; (4) with diather- 
mocoagulation alone. Ffom his experience he 
concludes that the method of treatment should 
depend not so much on the histological form of 
the tumor as on whether or not there is infiltra- 
tion. 

If there is infiltration of the glands he uses 
me-hod 2 or 3, preferably method 2- diather- 
mocoagulation followed immediately by roent- 
ger therapy. If there is no infiltration it is prob- 
able that definite cuse can be brought about 
by diathermocoagulation alone. He 1з not yet 
certain of this as his cases treated in this way 
are only two years old so it is not absolutely 
certain that there will not be recurrence. But 
so Таг all the patients are well and free of recur- 
rerce. 

With roentgen treatment alone he has had a 
high percentage of recurrences and in one case 
a fatal result evidently due to the treatment. 
There was rapid dissemination of an epithe- 
lioma of the upper lip and death following a 
carcinoma dose with a spark gap of 38 cm. and 
a fltration the first time of 1 mm. aluminum 
and the second time of 0.5 mm. zinc and 3 mm. 
aluminum.—dudrey G. Morgan. 


Guarini, Canto. La roentgen-terapia del 
simpatico. (Roentgen therapy of the sym- 
pathetic.) Arch. di radiol., Nov.—Dec., 1934, 
70, 649-762. 

There are various methods of applying roent- 
gen therapy to the treatment of the sv mpathet- 
ic nervous system. Among these are axial 
roentgen therapy without filtration for skin 
diseases, regional roentgen therapy over the 
bifurcations of the vasomotor nerves for the 
purpose of influencing vasomotor diseases, 
roentgenetherapy for distant skin lesions and 
roentgen therapy of the organs, such as the 
suprarenals for its effects on the sympathetic 
system. 

A review is given of the literature of these 
various methods of roentgen therapv applied 
in the most varied diseases, followed by a long 
bibliography of the subject. Relief of pain and 
other symptoms is reported by manv authors 
in various conditions. 
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experimental stage, roentgen irradiation is * 
known to have important effects on the пецго-® 
vegetative nervous system. Gouin and Bien- 
ven ле hold that the increase in the number and 
change in the proportion of the leekocytese 
seer after roentgen irradiation is a hemocl@stic 
crisis brought about by the action of the rays 
on the sympathetic nervous system.—./udrey 
G. Morgan. 


JuGENBURG, Anna; Peretz, L. H., and Mos- 
rowa, К. S. Pathogenese, Prophylaxe und 
Therapie des Róntgenkaters. II. Mitteilung. 
(The pathogenesis, prophylaxisand treatment 
о> roentgen sickness.) Fortschr. a. d. Geb. d. 
Kéntgenstrahlen, March, 1935, 57, 280. 


In a previous paper in this Journal (Vol. 49, 
No. 6) the authors reported some preliminary 
studies on the changes in the intestinal flora 
as = contributing factor in the production of 
roemtgen sickness. This paper is the further 
devzlopment of this conception. In the present 
study 43 patients who had roentgen irradiation 
of :he abdomen were given Coli-sour-milk. 
This caused an increase in the B. coli content 
of the intestine and a marked decrease or ab- 
sence of roentgen sickness after treatment.— 


E. T. Leddy. 


Tin pano, Mario. Modificazioni ematologiche 
nel corso di roentgenterapia secondo la 
tecnica delle alte dosi frazionate e protratte. 
(Blood changes in the course of roentgen 
tierapy with the technique of large fractional 
and protracted doses.) Radiol. med., June, 


1935, 22, 579-598. 


The blood picture was studied in 25 cases of 
ma ignant tumor that had been given roentgen 
treatment by the method of large fractional 
protracted doses (Coutard’s method). Tables 
anc graphs showing the details of the findings 
are given. 

The author concludes that the quantitative 
anc qualitative changes found in the blood 
cells caused by this method are just the same 
as those caused by other methods of deep 
roentgen therapy and similar to those found by 
Ga lavresi in subjects who were given intengve 
racium therapy. The changes are chiefly in the 
wh te cells and are for the most part transitory. 
Often the reparative stage begins before the 
enc of the treatment and within two months 
after the end of treatment the values have 


The author concludes that while many reached their permanent level. *Generally a 
phages of this field of treatment are still in the ‘maderate leukopenia persists. _—_ 
е 
° . е 
. . 
e D 
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t. The clinical toleranee of the patients was 
f perfect in ell these cases. Before the treazment 
was half finished there were evident signs of 
improvement in the general condition. This 
shows that any harm done by the changes in 
theblood count, the lymphopenia in particular, 
is more then compensated for by the improve- 
ments brought about in the tumor. As to the 
possibility of basing pregnosis on the course of 
the blood changes, the author has found that 
reéstablishment of the normal blood picture is 
more prompt and more complete in the cases 
with a favorable ^rognosis.—.4udrev С. Morgan. 


Ranp, Cart W., and Tavron, Ravwoxp G. 


Irradiation in the treatment of tumors of 


the piturary gland. drch. Surg., Jan., 1935, 

30, 103- 50. 

A review of the literature indicates corsider- 
able difference o^ opinion concerning the effec- 
tiveness of roertgen irradiation of pituitary 
tumors. Many writers believe that irradiation 
is beneficicl parzicularly in the chromephilic 
adenomata and possibly also in the ch-omo- 
phobe variety. 

Of the 25 cases reported here 2 were c assed 
as adenocarcinoma by the pathologist. These 
did not respond to irradiation. Two patients, 
one with supposed cystic adenoma, arother 
with provec cystiz chromophobe adenoma failed 
to respond to irradiation. 

Five patients, 211 withacromegalic symptems 
and presumably with chromophile tumors, 
showed marked improvement following irra- 
diation, while :2 patients with presumed 
chromophooe adsnoma:a showed variable re- 
sponses to roentg?n therapy. In the latter zroup 
slight improvement occurred in some, in some 
a diminution of visual acuity was arrested, 
whale in others the vision continued to fail 
probably because of the cystic nature cf the 
lesions. 

The factors which the authors used were: 
186 kv., 0.75 mm. Cu and 1.0 mm. Al filtration 
at °so cm. distance, utilizing multiple portals 
5 by 5 cm. in dizmeter. Patients were usually 
treated on alterrate days giving a daily dose 
of,100 to 2co г (measured in air) at each treat- 
ment. Individual doses were small because of 
the danger of increasing the intracranial pres- 
sure. This was true except for the one case 
which had previously had a decompressicn. 

The authors found that in the one case which 
came to artopsy there were no histological 
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be attributed tc irradiation. They abo noted 
that surgical prccedures subsequent to irradia- 
tion were no more difficult or less effec-ive -han 
where irradiation had not been used —G J£. 
Chamèbertin. 


уох EwcELMavzmg, Е. Neue (fraziokran ale) 
Bestrahlungswege zur Röntgentherapie der 
Hypophyse. (А new (faciocranial) me-hod 
for irradiating the pituitary.) Forts-hr. 2. d. 
Geb. d. Róntgeustrahlen, April, 1935, 52, 395- 


To mirimize the effects of irradiaticn or the 
brain the author uses a 2X5 cm. lead glass 
cone to center оп the pituitary through felds 
on the face and jaws. The eyes are protected 
by leaded goggles. The deficiency of depth lose 
by the use of small fields is compensatec fer 
by using more felds, and the biological efect 
is thereby made to depend primarily on direct 
radiation. The method lessens cereb-al reac- 
tions. This technique may be used along with 
a transcerebral or used in place of іе. T. 
Leddy. 


THoRELL, Ivan. Treatment of malignant 
tumors of the middle ear at Radiumiemmer, 
Stockholm. eta radiol., 1935, 76, 242-253. 
The author reviews the literature om the 

treatment of malignant tumors of the middle 

ear and 13 cases treated at the Radtumhem- 
met. They include 9 cases of cancer ard 1 сазе 
of malignant melanoma, probably primar in 
the m:ddle ear, 2 cases of malignant mucous 
and salivary gland tumors probably orgina- ng 
in the external auditory meatus and : case of 
sarcoma of the dura involving the middle заг. 
Of the 9 cases of cancer 2 are still free ef sy np- 
toms nine and seven years after the beginning 
of the treatment. In one of these cases eure vas 
brought about эу irradiation alone, in the 
other by a combination of electrocoazula-ion 
and irradiation. Two patients with mucous 
and salivary gland tumors were free rom re- 

currence for intervals of about a year at a 

time. One of them is now free and the other 

finally died. The patient with sarcoma of the 
dura is well nine years after operation 'ollowed 
by irradiation. 

Experience wich these tumors at -he Ra 
diumhemmet seems to show that the best treat- 
ment at present is a combination therapy 
based on the principles of the technique wor<ed 
out by Holmgren, Ohngren and Berven ‘or 
malignant tumo-s in the maxillo-et imo dal 


eeechanges in the oituitary gland which could 


region. In readily operable cases after poss ble 
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preoperative irradiation the treatm-nt indi- 
cated is electrocoagulation and application of 
radium in the operation cavity, with possibly 
subsequent teleradium; in borderline ind inop- 
erable cases teleradium is indicated, possibly 
later combined with electrocoagulatios and the 
application of radium in the wound cavity. 
One case well nine years after irradiation alone 
shows that cure is possible by that method. The 
cases treated entirely by irradiation were given 
a combination of roentgen and tcleradium 
treatment. In the roentgen treatment 160 to 
170 kv. was used, 3-6 ma., a distance of 30-50 
cm. and a filter of 0.5 mm. copper and 1 mm. 
aluminum. The teleradium treatment has 
varied according to,the amount o radium 
available. In recent years since Sievert's ap- 
paratus containing 3 gm. of radium has been 
used the treatment has been given at : distance 
of € cm. and the dose has been increised to a 
total of 70,000 to 100,000 mg-hr. over a period 
of two or three weeks.—dudrey G. Morgan. 


Povrrox, E. P., and Warr, W. L. Treatment 
of exophthalmic goitre with dep x-ray 
therapy. Lancet, Sept. 8, 1934, 2, 5. 57537- 
A series of 61 cases of exophthalmic goiter 

treated with deep roentgen rays 1s reported. 

The minimum period since commencement of 

treatment was three years and the maximum 

period of subsequent observation nine years. 

The early cases received a total depth dose 
of about 25 per cent s.E.D. each trea-ment. It 
was found that two, three or even more treat- 
ments were necessary. The depth dose was then 
increased to about £o per cent and was finally 
increased to a depth dose of 80 per cent s.E.p. 
as a standard. In the milder cases спе treat- 
ment only and in the severer type t vo treat- 
ments are usually sufficient. A treatment con- 
sists of four irradiations—right, left, ront and 
back—spreaq over five to seven days. with the 
patent in bed. The larger dosage is recom- 
mended because the longer the Фау the 
greater the strain on the heart and tie slower 
the recovery. 

Cnly 20 cases of this group are dassed as 
regards results: 11 can do full work; 3 can do 
their work with difficulty or are obliged to do 
lighter work and of these one had rh-umatoid 
arthritis, one had mitral stenosis and treatment 
was not completed in another case; ore patient 
who had had auricular fibrillation fo: two and 
a half years is classed as an invalid for life. 

Forty additional cases are included in an 
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addenum treated between July 1951 and July ° 
1933. Early results show: in 22 cases marked 
imp-ovement, in $$ per cent; in 14 cases defi- 
nite improvement, 35 per cent; in 4 cases no 
change, то per cent.—L. H. Osmond. e , . 


Faccint, Bruno. La roentgen-terapia delle 
linfoadeniti e delle orchiepididymiti speci- 
fiche tubercolari. (Roentgen treatment of 
specific tuberculous lymphadenitis and orchi- 
epididymitis.) ей. di radiol., 1934, 10, 
574-581. 

Tre author has been treating tuberculous 
lymohadenitis and orchiepididymitis with 
roentgen rays for the past eight years and finds 
that there are few fields in which roentgen 
therapy is so effective. All of the cases he has 
treazed in the eight years and has followed up 
have been cured and remained so. 

He divides these diseases into two forms— 
the fibrous and the caseous. The dose used in 
the two forms is about the same but heavier 
filtration is used in the caseous group—o.5 mm. 
copper and 3 mm. aluminum. When the inter- 
val of rest between two applications was length- 
enec he found that the action of the rays con- 
tinuzs for a much longer time than is generally 
supposed. He sometimes used as a supplemen- 
tary treatment in cervical lymphadenitis injec- 
tions of iodoform ether and in some cases 
alconol compresses but no other form of treat- 
ment. 

He believes that surgical treatment should 
be <bandoned entirely in these conditions in 
favcr of roentgen therapy as cure can be 
brought about in all cases without deforming 
scars or mutilation.—.dudrey С. Morgan. 


Faccint, Bruno. Osservazioni sulla roentgen- 
terapia delle laringiti specifiche tubercolari e 
della tubercolosi polmonare. ¿(Roentgen 
treatment of specific tuberculous laryngitis 
ard pulmonary tuberculosis.) drch. di 
radiol., 1934, ТО, 564—573. 

Tae author discusses these two conditiéns 
together as he finds that with very rare excep- 
tions they are combined. Roentgen examina- 
tion has shown evidences of lung involvement 
in cases in which physical examination was 
negztive. 

He divides tuberculous laryngitis into exuda- 
tive and productive forms and these in turn 
into forms which are chéefly infiltrative or 
chiely ulcerative. The technique used varies 


witk the individual case and depends not божа 


` 
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uch on the anatomical form of the lesion as 
on its site, because on the site depends the 
eO Presence or absence of dysphagia from pain 
*and the presence or absence of the irritation 

ewhich causes paroxy smal cough, which in mest 

cas@ causes vomiting and brings about mal- 
nutrition, end the condition of nutrition is 
really the decisive facter in whether a given 
case of tuberculosis can be cured or not. 

He says that roentgen therapy is never con- 
traindicatec except in cases in which the pa- 
tients are in extremely bad general condition. 
He has never seen aggravation of the lung 
condition f-cm roentger therapy. Though һе 
has not trezted a very large number of cases he 
believes thet roemtgen therapy should be used 
in tuberculosis of the larynx and lungs much 


e More extensively at present as it gives very 


good results and does ne harm. 

He did no* see any great difference in the 
results with the different techniques used mor 
did he see алу marked difference when varieus 
medical treatments, such as calcium and gold 
therapy, were used.—dudrey С. Morgan. 


Martinotr:, Giuseppe. Plasmocitoma di 
ghiandole linfatiche trattato con raggi roent- 
gen. (Case of plasmacytoma of lymphatic 
glands treated with roentgen rays.) Redial. 
med., Sep-., 1935, 22, 344-846. 
Plasmocy-omas are tumors made up of cells 

that are net very highly differentiated and 

labile and therefore sensitive to rcentgen rays. 

Nevertheless few cases of this form of tumor 

treated by roentgen irradiation are reported 

in the literature. 

The author therefore thinks it worth while 
to report a сазе їп a man of sixty-five who in 
January, 1933, came for surgical treatment for 
a suppurated sebaceous cyst in the right 
hypogastric*region. The surgeon at that time 
noticed a hard nodule in the left inguinal 
region. As the patient felt well he refused to 
have i it removed but as & continued to enlarge 
he consentec to operation in June. The histoloz- 
ical diagnosis was malignant plasmocytoma. 
For some months the patient was well and did 
no$ return ^cr periodical examinations as he 
had been advised to do by the surgeon. The 
first of September he returned with a large 
packet of glends in the operated inguinal regien 
and a deep mass in the riac fossa on the same 
side. As the surgeon thought this was an inoper- 
able recurrchce with metastases in the iliac 


lands he advised roentgen treatment. 


Abstracts of Roentgen and Radium Literature 43 


un 


The technique was as follows: 190 kv., 4 ma., 
focus-skin distanze 30 cm., duration of irra lia- 
tion Io minutes; filter 2 mm. aluminum and 
0.75 mm. zinc; fields 4X4 cm. There were tour 
of these fields in the region to be irradicted and 
three applications were made to each field on 
alternate days, so thaf about 1,820 r was given 
on each field. The irradiatior lasted from 
Sept. 4 to -8, 1933. А month after the ast 
treatment there was a marked reducticn in the 
size of the tumors. By the end of Novem ber 
the skin of the region was pigmented and 
elastic, the ceep Пас mass had practically dis- 
appeared and in che inguinal region only a few 
small hard glands could be palpated. The pa- 
tient was in excellent general condizicn. A 
second cycle of irradiations was given in Nov- 
ember, using the same technique anc giving 
about 1,200 r per field. Now nineteen morths 
after the ənd of the treatment the pztien- is 
still in excellent general condition with no sign 
of local recurrence or metastasis.—.7: dr» G. 
Morgan. 


FIscHEL, ELLIs, Standard methods of treat- 
ment of cance- of the lip by surgery and 
radiation. Surg., Gynec. < Obst., Feb. 15, 
1935, бо, 205—212. 

No patient should ever die of cance- of the 
lower lip, because of the conspicuous »osit&ion 
and because of the certainty of success in ezrly 
cases. Treatment of primary lesions may be 
successfully accomplished either by electro- 
desiccation cr other surgical measures, or suf- 
ficient doses of either roentgen rays or -adium. 
The author removes primary lesions surgically 
when the d.amecer does not exceed І cm., 
larger lesions being treated by irradia-ion ac- 
cording to the fo lowing rules: (1) the area to 
be irradiated should comprise a great deal 
more than tae visible or palpable ma-gins of 
growth; (2) the estimated dose should be given 
in one sitting or a limited length of time (тг ny 
ая will question this statement of а 
surgeon); (3) if the estimated dose has faded 
to cause complete retrogression, irrediation 
should пот be persisted in. The prophylactic 
radiation therapy, as generally emplcyed. is 
given with less in-ensity than when radiatioa is 
employed as a possible curative agent when 
metastases are definitely present. This seems 
illogical to the avthor. 

The lymph channels from the lower lip are 
constant and the lymph nodes into which they 
drain are above the hyoid bone and from, -he 
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lower third of the parotid gland on опе side to 
similar position on the opposite sidc. Crossed 
metastasis is of frequent occurrence. Primary 
metastases to more distant nodes are exceed- 
ingly rare as are, also, metastases to the lungs, 
mediastinum, or more distant parts of the 
body. The author found that of 42 cases with 
palpable lymph nodes only 14 of these proved 
to be carcinomatous, and of 13 cases in which 
there were no palpable lymph nodes micro- 
scopic examination showed carcinoma to be 
present in the nodes in two. 

The author recommends routine dissection 
of the nodes of the neck in all cases, with or 
without palpable nodes. This is performed one 
and a half to three rgonths after treatment of 
the primary lesion. In advanced cases with 
metastasis he recommends interstitial irradia- 
tion of metastatic nodes.—7. H. Vastine. 


AnLBOM, Huco Е. In der Haut und Subkutis 
lokalisierte sog. Mischtumoren vom Typ der 
Schleim- und Speicheldrüsengeschwülste und 
ihre Behandlung. (So-called mixed tumors of 
the type of mucous and salivary gland 
tumors localized in the skin and subcutane- 
ous tissue and their treatment.) c/a radiol., 
1935, 76, 178-183 


So-called mixed tumors of the parotid type 
occur in the skin and subcutaneous tissue and 
are usually benign. They are most trequently 
found on the skin of the face but a few are 
found on the trunk and extremities. Three 
such tumors, two on the face and one on the 
sole of the foot, have been treated at the 
Radiumhemmet and in all of them histological 
examination showed a certain degree of malig- 
nancy. Clinically these malignant so-called 
mixed tumors may be mistaken for the common 
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types of skin cancer. Asin mucous ‘and ѕаһуа у * 
gland tumors the best treatment is generally 
a combination of surgery and irradiation. The, 
tumors consist in part of myxomatous tissue” 
and tissue resembling cartilage and as,a rules 
they are only slightly radiosensitive. Sonfe of 
them, however, with a simpler structure (fibro- 
epitheliomas) mgy be radiosensitive and may 
therefore be treated successfully by radiother- 
apy alone.—dudrey G. Morgan. 


ParMsriERNA, Kure. The nourishment in 
cases of radiological reaction in the mucous 
membranes of the mouth and throat. .7c/a 
radiol., 1935, 16, 301—303. 


I3 cases of malignant tumors of the mouth 
and throat treated by radiotherapy, it 1s gen- 
erally difficult for the patients to eat after the 
reaction begins. The author describes a mixture 
which has been used successfully in such cases. 
It consists of: 


1000 gm. milk 

40 gm. butter 

20 gm. wheat flour 
gm. maltose 


а yolk of one egg 


This means 1,100 calories per liter with 32 
gm. albumin, 70 gm. fat and 80 gm. carbohy- 
draze. One and one-half liters of the mixture 
just about satisfies the patient’s caloric re- 
qui-ement. 

The butter is melted in a saucepan over a 
slow fire and stirred with a wooden spoon. 
The flour is then added gradually and the heat- 
ing is continued, stirring until the mass has 
become fluid and brownish. The milk in which 
the maltose has been dissolved is then added. 
The mixture is well boiled and after cooling a 
beaten egg yolk is added.—dudrey G. Morgan. 
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EARLY EXPERIENCES WITH RADIUM 
JANEWAY MEMORIAL LECTURE* 


By CUETIS F. BURNAM, M.D. 


BALTIMORE, MARYLAND 


FEE . greatly honored and deeply 

touched that you have seen fit to -Foose 
me to give this year’s Janeway Lecture. 
Dr. Jarewav was one of the outstanding 
pioneers in radium therapy and I am 
happy a: the opportunity to express my 
admiratien for his accomplishments and 
even more to recall the affection I felt for 
Janeway. the man. His power to mspire 
the attitude of looking ahead, his thoso.igh- 
ness in technique, his critical judgment of 
results, hes kindness in aiding and adw sing 
others, are abiding forces that should and 
will remzin with us so long as the art of 
radiation therapy is practiced. 

When the imvitation to deliver this ad- 
dress came, the first reaction (and + still 
persists; was a feeling of inefficierc- to 
properly meet the obligations of the task. 
X very grave doubt possessed me as to 
your wisdom in choosing to place ms in 
the line of notables who have preeeded, 
and will tollow, in cenducting this lecture- 
ship. After the first acute emotions began 
to subside, and a clear realization material- 
ized that vou аге all old friends and would 
be inclined to take good intentions for 
worthwhze deeds, | began to cast about 
{ог an appropriate subject for the lecture. 
My cho:ce, it seemed to me, should be a 
discussior of some one of the problems in 
radiation still in process of solution -cme- 


thing that Janeway himself, if he were 
here in person, would probably be асте 
this evening. When I communicatec my 
decision to tke friend who had extended 
the invitatior, his advice was that the 
members of the Society and thar guests 
would probably prefer an account о the 
early days of radium therapy and. particu- 
larly, my own experiences and impressions. 

While in retrospect some of these m2mo- 
ries are still v-vid, others are fading and | 
may not be able to present them -o rou 
interestingly, and should you grow weery, 
vou might simply slip out for a -est. »ut 
vou need not commit the faux Jas of a 
friend of mine, who, becoming extre nely 
tired of a speaker, turned to a lacy oa his 
right and saic, "I wish that man would 
stop talking nonsense and sit down.” She 
replied, "Sir, do vou know to whom vou 
are speaking? That man is my husband.” 
His reply was, "Madam, do you kaow who 
l am?" She answered, “Мо.” Hastily get- 
ting up, he said, "Thank God fer that,” 
and departed. 

To begin at the beginning, I began vs ng 
radium clinically in the spring of r911, 
exactly a quarcer of a century ago. I might 
have hesitatec had I realized how com- 
pletely it was ro take possession of me and 
my professional activities. The -oen-gen 
rav and radium had been discovered dar- 
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ing my medical school days. I had seen 
the first installations of roentgen-ray ma- 
chines in. Baltimore, had spent a number 
of vears as an intern and associate in the 
Gynecological Department of the Johns 


Hopkins Hospital, was, the Surgical Chief 


of a small hospital, was writing a book on 
"Diseases of the Kidneys, Ureters and 
Bladder,” with Dr. Howard A. Kelly, and 
felt that my professional career was well 
charted and definitely fixed. At the time, 
any suggestion of a serious diversion would 
have seemed to me absurd. 

Now, as to what brought about the 
change, it can be summarized in ore word 
—“Kelly.” At that time, Dr. Howard А. 
Kelly was at the height of an extraordinary 
career—Professor of Gynecology of the 
Johns Hopkins Medical School, very ac- 
tive in the practice of his profession, in 
teaching, in investigation and in publish- 
ing. His interests were then, and are still, 
very much wider than his professional 
bailiwick. He was interested in the discov- 
eries of science in all fields, his enthusiasm 
for, and one might say, faith in, every thing 
new, was immense and very infectious. In 
1908, he had purchased a small glass tube 
containing a few milligrams of radium 
bromide. In at least one case, a recurrent 
uterne cervical epithelioma treated in 
1906, he had a successful result in his en- 
deavors to use the radium. However, to 
his associates, Dr. Kellv's radium was re- 
garded as an interesting tov and his activi- 
ties harmless. Busy as he was with manv 
other things, he might have droppec the 
whole undertaking had not Dr. Louis 
Wickham, of Paris, visited Baltimore and 
addressed, the Johns Hopkins Medical 
Society. Dr. Kelly asked Dr. Wickham to 
purchase for him тоо mg. of radium. 1 
was not at the meeting and counselled 
against the purchase. He insisted that I go 
on to a meeting in New York Cit» where 
Dr. Wickham was repeating his adcress. 
There I met, heard and was convinced bv 
Dr. Wickham that radium offered real pos- 
sibilities as а therapeutic agent. Ат the 
same meeting, | met, for the first time, Dr. 
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Robert Abbe, who was not only the Ameri- Р 


can pioneer, but one of the very earliest 
users and proponents of radium in the 
worlc. 

Our radium from Paris came early iti the 
vear 1911, and with the exception of one 
smal! varnish applicator, was in the Domi- 
nici -ubes of pRatinum. When the tubes 
arrived and our first enthusiasm was over, 
we began to wonder if they contained the 
amount of radium stated. At that time, 
there was no radium at the Bureau of 
Standards in Washington and, indeed, 
Madame Curie had not completed the 
international standard; it came later the 
same vear. It was suggested, at the Physi- 
cal lL:'epartment of Johns Hopkins Univer- 
sitv, that Prof. Boltwood, of Yale, might 
clear up the question for us. Boltwood, the 
discoverer of ionium, proved to be a 
deligntful and friendly man. He had a tube 
contzining a few milligrams of radium 
which had been calibrated as to gamma-rav 
output against the Vienna standard. He 
found that we were 40 milligrams short. 
The matter was taken up with Paris, and 
we soon received the additional amount 
due. Boltwood showed us the principles of 
constructing and using electroscopes. He 
had a small emanation apparatus fash- 
ionec , and came to Baltimore and set it up 
for the Hospital. In this apparatus was 
placed 30 mg. of radium bromide secured 
in Ic11 from Vienna, through a friend of 
Dr. хеПу, in Scotland. 

During the vear 1911, we began treating 
some uterine cervical cancers, gngiomds 
and epitheliomas of the skin, with such 
encouraging results that the idea became 
fixed that with a gram of radium, we ought 
to be able to do with extensive deep- 
seated disease what could be done with 
supe-ficial and relatively small lesions. 

Before proceeding further in this narrae 
tive, it seems desirable to give a sketch of 
the radium situation as it presented itself, 
to us twenty-five vears ago. 

Roentgen rays, for fifteen years, and 
radium for twelve years, had keen sub- 
to intensive investigations by a 
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great number of physicists, some of them 
of great genius. The relationship between 
the artificially produced roentgen ra«s and 
the sppntanecusly emitted radium rays, 
suspected from the beginning, hac been 
adequately proved. The old physics was 
rapidly giving way to the new atomic 
physics. Already the nature of electricity, 
matter and energy was beginning to be 
viewed in the light of today. 

In the case of radium, its sources in 
nature, methods of purification, chemical 
characteristics, relation to uranium, and 
its own decomposition products, as well 
as the nature of xs emitted rays and 
many of their properties, had all been 
established for some years, so far as funda- 
mentals were concerned. The investigation 
of roentgen rays from the physical stand- 
point had proceeded pari passu with that 
of radium, and, in addition, manufacturers 
of tubes and machines for producing reent- 
gen rays had made enormous advarces in 
the wav of improvements. Do not let me 
be misunderstood; I am not describing the 
status of 1936. The physical and technical 
developments since 1911 have been al! but 
incredible. 

An attempt to review in detail the kmown 
facts that had then been accumulated by 
physicists, about the radioactive elements 
and the nature and properties of radium 
and roentgen rays, would be difficult for 
me, uninteresting for you, and mappro- 
priate for this occasion. 


SUMMARY OF PHYSICAL FACTS 


Briefly, chemists and physicists had pro- 
vided ways for the industry to offer the 
medical profession comparatively small 
amounts of pure radium salts at very high 
prices. Practical methods for separating 
from radium its emanation and its active 
fleposits were available. Means for accu- 
rately measuring the amounts of these sub- 
*stances in any preparation had been de- 
vised. The importance of screens im sepa- 
rating alpha and beta from gamma rays 
was definitely established. It was kmown 
under fixed conditions, the amount 
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of radiation from a given preparation of 
radium was constant. The weak, репе- 
trating power of alpha rays, the ranze of 
beta particles in air and various solids, 
including water and tissue, and tae h ghl« 
penetrating force of gamma rays, were 
well known. C. G. Barkla had deven- 
strated that in addition to absorption, 
scattering takes place in the passage of a 
roentgen-ray beam through matter. Маа- 
son and Florance, several years later. had 
found the same phenomena with батта 
ravs and had, likewise, noted that the 
scattered radiation was of a lower fre- 
quency. It was vears*later that Zanpton 
discovered thes true nature of this effect. 
The roentgen-ray situation was at a 2cint 
where fairly durable tubes and appa-atus 
were available. Neither the present oil 
insulated transformers nor the Coclidge 
tubes had appeared. The importance of 
filters was appreciated and they were gen- 
erally employed. It was extremely cificult 
to maintain uniform operation aid radia- 
tion output. Output was measured b« 
photographic and fluorescent effects anc bs 
observation cf the electrical instruments 
and the spark gap. At the period under 
discussion, the advantage of a constant 
output of rays from radium was a zreat 
advantage. The advantage on tke side of 
the roentgen ray was the inimensel 
greater output of rays and its comparative 
cheapness. 


CHEMICAL AND BIOLOGICAL ST JDIES 


Chemists aad biologists had not legged 
behind physicists, and from (аг s-and- 
points had completed and publisFec mans 
experimental studies on the effects cf the 
new rays in both inanimate and hving 
materials. To be sure, some of the observa- 
tions were contradictory and th2 reports 
were widely scattered in the | terature; 
nevertheless, the industrious radio ogist 
had access to. many facts whic still in- 
fluence the methods of radiation. 

Chemical action in organic and inerzanic 
substances was then, and is now, aot sc in- 
teresting to the clinician as the effects of 
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the rays on living matter. In general, these 
chemical changes were shown to vary from 
material to material and were, quantita- 
tively, surprisingly small. Alpha and. to a 
lesse- extent, beta rays were found to be 
more energetic chemigally than gamma 
and roentgen rays. This chemical action 
was demonstrated to be proportional to 
the intensity of quantity of radiation. The 
changes induced Ьу radiation in photo- 
grapaic emulsions, on some of the elements, 
on water, on many simple inorganic com- 
pounds, and on a number of complex 
organic compounds, including colloids,zlob- 
ulins and albumins, жаа been recorded. 

Beginning with Schaudinn’s report, in 
1899, of his studies of the action of roent- 
gen -ays on a great variety of unicellular 
organisms, including a number of varieties 
of Khizopoda, Sporozoa and Infusoria, 
there followed numerous other publica- 
tions, in general confirming Schaudinn’s 
observations. It was observed that certain 
parts and certain functions were more 
acted on than others, that the action was 
greater in some varieties than in others. 

Bohn, in 1903, studying the effects of 
radiction on the eggs and larvae cf sea 
urch.ns and frogs, was the first to show that 
developing forms were much more easily 
injured and changed than the adul- ani- 
mals. To him is due the credit of first 
demonstrating that tissues which are 
growing rapidly are also the most radio- 
sensitive. He likewise observed anc aoted 
that in the cell itself, the first detectable 
changes were in the chromatin o^ the 
nucleus. This has been confirmed time and 
again by every observer who has studied 
the irradigted cell. 

Perthes, in 1904, after investigating the 
changes produced by radium in fertilized 
Ascaris eggs, concluded that cells were 
most sensitive at the time of nuclear divi- 
sion. He thus laid the foundation for irra- 
diation techniques aiming at taking ad- 
vantage of this fact. We are not altogether 
clear, even today, as to the general validity 
of h:s observation. 

Dominici, after prolonged and careful 
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studies of the histological changes pro- 
duced by irradiation in normal and neo- 
plastc tissues, arrived at the conclusion 
that the tolerance to rays was definitely 
аѕѕос ated and proportional to {һе ap- 
proach to complete adult and highly dif- 
feren-iated states, and that the more un- 
differentiated and embryonic the tissues 
were, the less their capacitv to tolerate 
radiation and, conversely, the greater their 
sensitivity to injury. Fundamentally, this 
view is held to be correct today. 

The conception that normal tissues 
variel among themselves in sensitivity 
and -hat tumor tissues were, in general, 
more sensitive than normal tissues from 
which they originated, had been empha- 
sized by a great many observers and had 
received general acceptance bv practicing 
radio ogists. 

Studies directed towards a determination 
of th? relative radiosensitivity and patho- 
logiczl histological changes noted in normal 
orgar s and tissues after irradiation, as well 
as in neoplasms, had been investigated on 
suitable laboratory animals, and also to 
some extent confirmed bv observations of 
clinical effects in man. 

The gross and microscopical changes, 
which take place in normal skin after 
various amounts of roentgen and radium 
radiation, had been followed through all 
their stages and practically everything 
that is known today had been clearly de- 
scribed then. Injuries of skin from over-ir- 
radiation were already observed in 1896. 
The arst radium injuries were seléinduced 
bv Becquerel and M. Curie, the husband 
of Madame Curie, in the way of experi- 
mentation. Among the first animal studies 
on this subject, was that of Darrier, in 
1897. on guinea pigs. Very thorough in- 
vestizations of all the skin elements and 
their changes from roentgen irradiation 
were reported by Scholtz in 1902. Taking 
the same animal, a young pig, Halking 
(190:) showed almost identical changes 
from radium irradiation. e 

It had been noted in the clinic*that with 


urffilcered rays the epidermis is more su» =.. 
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eceptible than the hair follicles anc the 
glands, and that the reverse condition 
eholds for filtered radiation. The explana- 
„Чоп was then ascribed to qualitativ- > Е 
* ferences m the actions of various wave 
lengths. It was observations such as -his 
that stimulated some clinicians to twr to 
radium and gave currency? to the general 
belief that gamma rays were qualitaavely 
more efficient and selective than roeatzen 
rays. At that time, the quantita-ive 
physical distribution of the radiatien in 
the body was very imperfectly compre- 
hended. This same idea of qualita-ive 
differences in action dependent on wave 
length was noted by early ophthalmo- 
logical investigators. Hard rays seenzrgly 
affected the cornea less than the retna, 
and the changes induced by soft rays were 
the opposite о? this. Among the еа] est 
workers in the ophthalmological field were 
Birch-Hirschfeld (1904), Milroy (1905 ‚апа 
Tribondezu (1907). They demonst-at- 
ed that the eves of very voung an mals 
were muca more radiosensitive than those 
of adults. Lack of pigment developmen: in 
the iris, and cataract formation, were cut- 
standing findings from irradiation of mod- 
erate amount. They also demonst-ated 
arrest of development and a great vertety 
of developmental abnormalities. 

Thies, ш 1995, had described in am in- 
teresting way the histological changes in- 
duced in striated muscle, in hyaline -arti- 
lage, and connective tissue, from one series 
of. exposure to radium. He did nct do 
quantitatiye work as to the relative radia- 
tion tolerance. 

Probably the most outstanding ane ~ar- 
reaching investigations, so far as showing 
the lethal dosage to small animals, а> well 
as the relative sensitivity of tissues, were 
those reported by Heineke (1904 and воҳ). 
With no changes observed in many t-ssues 
and organs, he found almost complete de- 
seruction of the lymphatic elements and, 
to a lesser but very pronounced deg-ee, 
histological injurjes in the hemopoistic 
organs. Véhile Heineke’s exhaustive and 
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fact that he -reated the whole animal, 
nevertheless his work has stood end will 
always be a monument to him. 

The peculiar radiosensitivity of the 
germinative part of the testicle was irst 
shown by Albers-Schénberg (1903), who 
sterilizec bv roentgen rays male rabbits 
and guinea pigs. Brown and Osgood (тос) 
reported complete azospermia in 18 work- 
ers, with roentgen radiation. Within one 
year of the publication of Albers-Sck Gn- 
berg's report, the classical studies of 
Bergonié and Tribondeau appeared, de- 
scribing the h:stological changes causing 
the sterility. Two years later (1905) taeir 
work was further extended by Regaud and 
Blane, who determined the radiosensitivity 
of cells m the various stages of sperma- 
togenesis. An interesting observation of 
Regaud's, that may have had sore irflu- 
ence on the lazer development of clinical 
technique at tke Curie Institute, was that 
with the same total dosage, prolonged і irra- 
diation was more destructive than a single, 
intense, short cose. This, I believe. is true 
of no other tissue. 

Beginmirg with 1905, the same type of 
work was reported by Halberstadzr, Ber- 
gonić, Tribondeau and Recamier, on the 
ovaries. Similar sensitivity of the cifferent 
stages in the process of ovulation wes ob- 
served and accurately described and il- 
lustrated. 

Less instructive from the positive vxew- 
point, but equally valuable, were investi- 
gations such as that of Rave (1910) on 
thyroid tissue. He showed that normal 
thyroid aistological changes were very m- 
significant from radiation that was dest-uc- 
tive co many normal tissues.  , 

Less resistant than thyro:d, but greatly 
more so than the germinal and lymphatic 
tissues, was tke conclusion to be drawn 
from the studies of Thies (1905) on the 
liver, salivary gland and pancreas and 
kidneys. These studies were more directed 
to determining histological effec-s than 
radiosensitivity. 

In 19c5, Tur had shown on fish суа that 
very serious developmental defects in the 
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central nervous system followed exposure 
to radium preparations. The relative in- 
sensitivitv of adult nerve tissue had been 
suggested bv the experiments of Danysk 
(1903), Okada (1905), and others. They, 
however, pointed out that brain and nerve 
injuries might follow secondarily to mani- 
fest blood vessel injuries. 


EXPERIMENTAL WORK ON MALIG- 


NANT CELLS 


la 1911, comparatively new, the study of 
transplantable tumors in mice and rats 
had not received a great deal of investiga- 
tior from the standpoint of radiation action 
in -he growths. Such work as had been 
done was principally on the histological 
changes following different forms and 
doses of radiation. Dominici and his work- 
ers had done more on human material 
secured by biopsy following irradiation 
һал had been done on animals. 

Apolant, in 1904, irradiated with radium 
mouse carcinoma in vivo, secured some 
cures and on histological grounds con- 
cluded that the action was directly on the 
cancer cells. Bashtord, Murray and Cramer 
(1995) concluded from similar studies that 
the effects were primarily in the connective 
tissue. Dominici and his coworkers 1909), 
as « result of histological studies on clinical 
material, had advanced the idea that there 
is an actual reversion of malignart cells 
to normal cells of the same origin. 

Celunet and  Raijol.Lapainte 1909), 
working with mouse tumors, had concluded 
that thev could change the nature of the 
tumors in a hereditary sense, which held 
through a number of generatiors of re- 
implantation. 


RADIATION CANCERS 


In 1911, it was universally recognized 
that repeated dosage with roentgen rays 
could cause skin cancer. The first case was 
reported in 1906 by De  Beurmann, 
Dominici and Gougerot. By 1911, Krause 
was able to collect 54 cases of this гуре of 
induced malignancy in France, England, 
Ge-many and America. In spite of these 
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repcrts, many roentgenologists were still, 
extremely careless in exposing themselves 
unnecessarily. . 


CLINICAL INVESTIGATIONS ° e 


. 

For purposes of diagnosis, roentgen ap- 
раг: в15 were installed in many clinics in 
this country and abroad as early as 1896. 
Therapeutic trials began about this time 
and reports began appearing in the litera- 
ture dealing with its technique, value and 
danzers in many pathological conditions. 
Favorable results had been obtained in a 
varity of superficial lesions, including skin 
cancers. Nicolas Senn (1903) had demon- 
straced the effects on the large gland 


masses of leukemia and Hodgkin's disease. * 


Albers-Schónberg (1907) and Morton 
(19c3) had had very favorable results in 
uterine fibroids and menorrhagias. 

[t is not pertinent nor practical toattempt 
to simmarize the clinical status of roent- 
gen therapy in these early vears, but it is 
obv ouslv impossible to pass over them. 
From the very beginning, both from the 
physical and clinical standpoints, roentgen 
rays and radium have been considered to- 
getter and recognized as being closely re- 
late 1. 

In the beginning, the scarcitv of radium 
limited its clinical use to a few medical 
mer, and the quantities available to them 
did not permit of verv wide applications. 
The work that had been done, however, 
was very striking and stimulating to 
further therapeutic endeavors. It is im- 
possible to estimate what our knowledge of 
the physical properties, or therapeutic 
value of roentgen rays would be today 
had radioactive substances never been dis- 


. - . 
covered. However, it seems safe to surmise * 


tha- thev would have been far less ad- 
vanced than thev actually are. 

The clinical study of radium began ап 
Pars and while not the first to employ or 
wri-e about it, Louis Wickham, who began 
his nvestigations in 1905, and died in 1913, 
deserves the credit of being the outstand- 
ing pioneer in the development of this 


the-apy. As a result of work started e - . 
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` 2905, principally on skin epitheliomata he 
conceived, organized and opened, in July, 
,1996; an imstitution for the investigatiom of 
*radium’s "herapeutic effects. In this frst 
*radium *n:titure was an excellent chennst, 
a first rate physicist, a remarkable pathol- 
ogist and experimentalist—Dr. Dorriaici 
—and several competent clenicians. An ex- 
ceedingly interesting program of study 
from varieus standpoints was at once in- 
augurated and successfully carried oat. 


A good deal of work on the injectier of 


radium salts, radium emanation and active 
deposit, tc which I will not further ве er, 
was carrie] out. 

Such questions as filtration, advan-azes 
of cross-fring, duration of exposures, 
histological and clinical effects, were most 
intelligent у investigated. In 1909, the frst 
edition of Wickham’s Radium The-apie 


had appezred. It contained a wealth of 


interesting material. Apparatus, geaeral 
principles, technique, course after treat- 
ment, are well described in the text end 
interesting y illustrated. 

The diffrent radiosensitivities of veri- 
ous skin epithelial ard connective tssue 
tumors are reported on. 

The emo»lovment cf sufficiently great, 

' prolonged and homogeneous radiation, and 
follow-up of results, are gone into in the 
most thorough wav. Referring to skin 
cancers of the infiltrating type, noted as 
relatively radioresistant, it is advised chat 
where operable they should be treated 
surgically. 
strikingly successful results in skin cancers, 
the reporf shows improvements in me-a- 
static glands from combined irradiation 
and surgical procedures. 
radium in treating small, recurrent, post- 
operative sxin metastases in breast carcers 
is shown. Mo breast cancers were аства ly 
brought to a stage of complete regressicn. 

Actual cünical disappearances of uterme 
and cervical cancers had been obtained vy 
Wickham's associates -Сһегоп and Dom- 
inici. The author himself had a case ap- 
parently well for? one year from radium 
alone. The preoperative and postoperative 
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use of radium had been undertaken with 
encouraging results. The palliative effects 
on hemorrhage, pain and discharge лай 
been demonstrated. Favorable results 1ad 
been obtained :n a few cancers of the lip. 
Methods, but no results of treatment in 
cancer of the -ongtle, rectum, escphaz is 
and prostate gland, are described. 

Among n0n-malignant conditions, -Fis 
work is a classic on the treatment of 
angiomas and <eloids. Wickham’s results 
have never beer surpassed in treatir g these 
conditions. Favorable results had abo been 
observed in spleno-myelogenous leukemia, 
in Hodgkin's disease, in exoph-hal-mac 
goiter, in various skin diseases, ard n 
uterine menorrhagias. 

It must rot be assumed that the worke-s 
of the Wickham group were the only ones 
who were doing successful work the 
radium field. Dr. Danlos, of Paris, with 
radium loaned эу Madame Curie, star-ed 
working on skin cancers in 1900 aid Fad 
demonstrated, when he published іл 1925, 
that these rays were effectual in meny 
small growths. However, he took a very 
conservative position in regard to th» possi- 
bilities of using radium in the treatment of 
cancer. 

One of the earliest users of radium m 
the world, anc certainly the American 
pioneer, was Dr. Robert Abbe, cf New 
York. To him is due the credit of first 
using and suggesting the interstitial en - 
ployment of radium and its comb naton 
with surgical procedures. He had pu»lisF ed 
some very interesting results as early zs 
1903. Dr. Finzi, of London, who 15 521 1 
the radiologist in charge of Ste Barthdc- 
mew's Hospital, had devised an appara-vs 
for treating larynx, nose and throht and a 
number of other conditions. Indeed, 1 
might go on mentioning a great many r- 
dividual workers with radium in ths ca-l« 
period. What they had done was verr muca 
like what Wickham and his associates ha і 
accomplished, but on a considerably smaller 
scale. The Rad um Institute in Londor , 
which had its inception from the work dcns 
in Paris, had jus: opened. I will have some- 
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thing more to say about it a little farther 
along. 
THE FIRST YEAR'S WORK 


From the foregoing, comment zs to our 


training and fitness for entering the field of 


radium therapy may seem superfluous. We 
were primarily interested in its use in 
gynecology and particularly in camcer as it 
is found in that branch of medicine. Dr. 


Kelly possessed about 130 milligrams of 


radium, of which 30 milligrams were in 
solution, and nearly all the remzinder in 
platinum tubes as devised by Dominici. 
Our first step was to test out the skin reac- 
tions with each apparatus. During this 
entire vear, we followed out the technique 
of the Paris Institute as closely as we could. 

Dr. Kelly made a trip of inspection to 
England and France in the summer of 1911, 
and the things that interested him most 
of all were the roentgen-ray spectra and 
crystal studies being carried on by Prof. 
Bragg and his brilliant son, who was to 
perish later in the World War. 

We soon found that we could net limit 
our use of radium to gynecological condi- 
tions. In the first year, only one-third were 
in this field and the remainder, with the 
exception of some small epitaeliomas, 
keloids, and angiomas of the skin, were 
huge inoperable skin, rectal, bladcer, colon, 
lip, tongue and other malignancies. 

The emanation output was principally 
dispensed to some medical associates who 


had become interested in the reports of 


Prof. Gudzent, of Berlin, on his experiences 
in treating arthritis and gout. First, water 
was used as a solvent, and later alcohol, 
owing to its very much greater capacity to 
hold the emanation. Some of these patients 
claimed ‘to receive a great deal of benefit 
from taking emanation in this way by 
mouth. In the case of several, we came to 
the conclusion that it was the alcohol that 
kept them coming back because they com- 
plained bitterly when put on aqueous solu- 
tions. After three years, we abanconed this 
type of therapy, influenced not only by 
grave doubts as to its value, but also be- 
cause of the contamination of ovr electro- 
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scopes and the fear of injuring the per- 
MS preparing the solutions. 

We had observed the so-called selective 


action of gamma ravs on keloids, angiomas 


and epitheliomas of the skin and eervix,* 


and the effects on the menstrual function 
in iwo menorrhagias. 

Very little жаа been told us, and the 
literature contained less, about injuries 
and methods of avoiding them either in 
patents or in operators. That first year 
tauzht us the advisability of using long 
forceps in handling the radium prepara- 
tiors. Our operating nurse burned her 
fingers rather badly. It was only after 
Dr. Kelly’s visit to London that we be- 
gar to appreciate the necessity of lead 
screens and distance in protecting workers 
wita radium. One of the first injuries in 
patients we noted was proctitis after pro- 
lonzed treatment of extensive vaginal 
cancers. 

These early experiences convinced us 
that radium was a valuable therapeutic 
agent, that the work of Dr. Wickham and 
his associates was sound, but that with the 
amount of material we possessed, only 
comparatively small malignancies could 
be effectually treated. We did not consider 


it was sensible or right to treat any stage ' 


of zancer which could possibly be treated 
surgically. This limited us, for example, in 
cervical uterine cancer, to recurrent cases 
and hopelessly inoperable ones. Never- 
theless, the results were very suggestive 
and it may interest you to know that two 
cases, one a recurrent cancer, and one foo 
extensive for operation, not ohly disap- 
peared, but staved away. The patients are 
liv ng today and, apparently, free of 
camcer. In the early years, there was the 
greatest scepticism as to the permanency of 
radiation cures. 

Certain general impressions derived fram 
ou- experiences were formulated into 
theories which very decidedly controlled 
ou- actions for a long time. 

“irst among these was the conviction 
that gamma radiation from rgdium was 
qualitatively much more efficient in canceg 
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therapy than roentgen rays. While ve hzve 
long known this to be an error, it did keep 


e us on the radium side of the radiation prob- 


lem, and kept Dr. Kelly willing and anxi- 
ous t6 Secure more radium. 

Second, was the belief that much more 
was to be learned about the clinical eflects 
from actual trial on patierfts, than by any 
amount of animal and laboratory experi- 
mentation. 

Third, without any definite evicence, 
other than clinical, we believed chat 
cancers responded to irradiation no- only 
because of lethal effects of the rays on 
cancer cells, but because the bodr was 
able in sone way to deal with injurec ce'ls. 
The how of this is a problem still wth us 
today; attempts to answer it have been 
made by man; investigators. 

Fourth, the only way to secure acequate 
dosage at a dzpth was by using not enly 
cross-firing, but distance from the skin, 
and that to do chis, as much radium as pos- 
sible should 5: available. With no knowl- 
edge of depth dose intensities, we estimated 
that back-scattering would probab у meu- 
tralize absorption and that the rverse 
square law ought to be valid. This is al- 
most true. 

Satisfactory as the results were in small 
and superncial lesions, our experiences with 
extensive апа deep-seated malignancies 
were not at all striking. The hospital was 
being calied cn more and more to treat 
patients in the advanced stages of cancer. 
By simple electroscope measuremerts, the 
trémendogs decrease in the intensity of ra- 
diation, causec by increasing distance frem 
the source, was so striking that the mm- 
evitable conc_usion was reached that either 
mbre radiim must be secured, or the work 
definitely limited to small lesions. 

Early in 1912, Dr. Kelly urged me to 
make a trip to Europe, with two aims. first, 
to see something of what was being done 
clinically in London, Paris and elsewhere; 
and, secondly, to secure, if possible, mere 
radium for ou- own use. This trip termed 
out to be adelizhtful one from every stand- 
int and. in <ddition to fulfilling the two 
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primary purposes of the voyage, it led to 
the formation of a number of most 21 ght- 
ful friendships which have persisted егег 
since. 

Landing in Liverpool, my first stcp vas 
to present a letter, given me by Prof Bolt- 
wood, to Pror. Ernest Rutherfo-d. -Fen 
Professor of Paysics at Manchester. I was 
received with every kindness and courtesy, 
and shown the equipment, and to d a»out 
the work then going on in the pFysizal 
laboratories of the University. Prof. R ather- 
ford thea, as now, was a most remarkztle, 
vigorous and impressive man. He hac ais 
laboratory techniciafs make me two 
Toepler pumps for an emanation phat, 
and also several electroscopes for different 
uses in our laboratories. Years later. we 
were ab e, in a way, to return this kir dn sss 
and interest by furnishing the Czvend sh 
Laboratory at Cambridge with the polonium 
which was used by Prof. Chadwick ir ais 
discovery of neutrons. 

In London, I called on Dr. Fimzi, who 
is still the active head of the Rad obgizal 
Department of St. Bartholomew's Hos- 
pital, and he showed me some patients 
and demonstrated several apparatus waich 
he had developed for treating int-ao-al 
cancer. | then spent several days ct the 
Radium Institute which had been oper “or 
more than a year, and which already 
possessed nearly 4 grams of radium »-o- 
mide. I learned there that the one place to 
secure ridium, if it was securable, was 
from the Department of the Bureau of 
Mines of the Austrian Government in 
Vienna. A considerable part of the rzdium 
at the Institute was in solution, and they 
were very much impressed with, the ecn- 
venience of using radon, instead of so id 
radium salts, in their apparatus. ] met at 
that time, Dr. Heywood Pinch, Director, 
Dr. Arthur Burrows, his first Assistant, Dr. 
Alton, the Physicist, and Mr. Mottran, 
the Experimentalist. The Institute was 
being run night and day, through sh-fts of 
doctors and nurses, and the patierts were 
of the type described by Wickham n his 
book. Altogether, I spent several Сауѕ 
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there, during which time I saw a number of 
patients being treated, and also examined 
patients who had been treated previously. 

The members of the Institute were thor- 
ougaly alive to the possibility of injury to 
workers by prolonged exposure to radium. 
They felt that frequent examinatiens of 
blood, long rest and vacations every vear, 
were very essential to doctors and nurses 
whe were employed permanently. This 
was, perhaps, the most valuable mtorma- 
tion which I gathered at that time from 
the work at the London Institute and was 
directly responsible for our instituting all 
the precautions we could at cur own 
hospital. 

In Paris, I was not quite as much at 
home as in England, mainly on account of 
an inadequate knowledge of French. 1 
called оп Dr. Cheron, who had aiready 
published the result of his treatment of 
cervix cancer and menorrhagia. Unfor- 
tunately, during the several days I was in 
Paris, he did not have a case to show me, 
but he explained very fully the mechods he 
had used and the results obtained. I was 
greatly disappointed and distressed to find 
that our friend, Dr. Louis Wickham, was 
ill and in the south of France, I have always 
uncerstood that Dr. Wickham died from 
tuberculosis. His associates were very kind, 
indeed. Dr. Degrais showed me a number 
of skin cancers and angiomas—those which 
were being treated and those on which they 
hac already obtained nice results. Dr. 
Dominici, who I found was a bundle of 
energy and enthusiasm, took great pains to 
show me their laboratory and anima! work, 
and to explain the importance of platinum 
filtration, and went into great detail as to 
the importance of thorough and systematic 
dosage. 

From Paris, I went directly to Vienna 
and called on Prof. Stephan Mever who, 
with Prof. Honigschmidt, was the first to 
produce a chemically pure radium salt, 
and at that time, the Vienna standard was 
the only one in existence. А letter from my 
friend, Dr. Boltwood, had paved the way 


to a cordial reception. Prof. Mever was 
. 
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very pleasant, took me around the labor-, 
atory, opened a safe and showed me a large 
flask containing a gram or more of radium е 
bromide in solution. He arranged for me 
to go to the Bureau of Mines, у/һеге*1 was 
referred to the director, Herr Wolf. He in- 
forned me that they had some radium 
which they wefe willing to dispose of and 
he thought the amount was about 200 milli- 
grams. This radium must have been a 
rather impure  radium-barium-bromide 
combination, because it occupied a con- 
side-able space in a glass tube about 13 
inches long by $ inch in diameter. Herr 
Wolf was a rather fine looking man, about 
fiftv vears old, and looked like a substantial 
business man. 

'Tae time necessary for communicating 
witk Baltimore and securing funds to pay 
for the radium, and also to give sufficient 
time to Prof. Mever to measure the radium, 
was a matter of several davs. I found that 
at that time in Vienna, there was not a 
great deal of interest in radium, although 
two vears later it was taken up in the 
Gyrecological Clinic of the University. 
There was a little radium being used in 
the skin and Eve Clinic at the Allgemeinen 
Krankenhaus. 

In the meantime, I had heard of the re- 
markable results being obtained in the 
treatment of uterine fibroids by Kroenig 
and Gauss, in Freiburg. During my student 
davs, on a visit to Germany, I met Prof. 
Kroenig who was then an assistant in the 
Leipzig Clinics. It seemed to me quite in- 
crecible that uterine fibroids cquld disap- 
pea- from roentgen treatments which did 
not cause any serious injury of the skin 
and integuments. | decided to utilize the 
days I had to wait, by visiting Freibufg. 
Here I was treated most cordially by Prof. 
Krcenig, shown everything by Dr. Gauss, 
and introduced to Friedrich, the physicst 
who had so much to do with the introduc- 
tior into clinical medicine of methods ef 
mezsuring roentgen rays and who was ап 
assistant of Laue and aided him in his dis- 
covery that by passing roentgen rays 
through a crystal, a spectrum could be abe 
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etained. The Freiburg Clinic obtained its 

first impetus towards the use of roen-gen 
e radiation in tceating uterine fibroids trom 
„ Albers-Schónberg, but they had develeped 
the technique and carried on the treat- 
ments on a scale which Albers-Schén derg 
could not have done. I was more -han 
astonished to see the result$ which were ob- 
tained ard so much impressed that when 
I returned heme, I immediately go- in 
touch wi-h my friend, Clyde Snook, and 
persuaded him to make mea treatment ap- 
paratus. This was an induction coil with 
a mercury in-errupter, and was replzced 
about a vear and a half later by on» of 
Dessauer s trensformers. 

On returning to Vienna, Dr. Meyer told 
me he had mezsured the radium, and сапа 
198 milligrams of radium element in the 
preparation. Funds had also arrived бот 
Baltimore. After securing the radium, I felt 
a great responsibility for its safe trans»or- 
tation home. As delivered to me. the 
original glass zube was wrapped in a -hin 
layer of lead and this was in a small card- 
board box. For safe keeping, I placed this 
in my overcoa- pocket until I was safel= on 
the train. I went directly back to London. 
. Before reaching there, I had developed a 

tvpical case cf radium nausea that gave 

me visions of an acute yellow atroph- of 
the liver. As a matter of fact, I had a skin 
burn over the liver on the abdominal wall 
which took several weeks to heal. When 
the sickness was over, I went back to my 
friends at the Radium Institute and they 
were kind enough to remeasure it aga nst 
their own preparations and found it about 
as it had been measured in Vienna 

„Оп reaching New York, the radium was 
taken away from me and sent to the Col- 
lector of the Port. After waiting two dzvs, 

I secured it frem the Collector himself who 

aSked me a great many questions abou: it. 

There were, of course, no duties on rad-um 

But the Irspector at the port said thes did 

not know what it was and they had no 

authority to passeit. 
For three weeks after reaching Belti- 
fore, we used this tube surrounded Бу 
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lead, as a kind of distance applicator. By 
that time, we had received from the Bishop 
Platinum Works, seven tubes des:gred for 
holding this radium which was then trans- 
ferred into them. This was rather foel-saly 
done at the hospital, but there was no loss, 
I am glad to say, in the transfer. 

The improved facilities for treatrient 
aforded by the additional radium, adced 
to an increasing clinical experience and 
confdence in its use, were reflected in 
better and more consistent results and in 
more systematic work. Methods of safe- 
keeping, sterilizing, handling with as great 
safety as possible, corfibining for different 
purposes, were instituted for the ricium 
itsel”. Our clinical, microscopical aad path- 
ological laboratory, material, personnel 
and space were expanded. Development of 
dosage plans and trying them ou: and 
establishing a system in recordimg tech- 
niques and results occupied a great ceal of 
time. 

During the year, the work was expar ced 
to take in rectal, breast, urinary bladder 
and mouth cancers, as well as a few cases 
of large sarcomas, Hodgkin’s disease and 
leukemia. We did, relatively, a good deal 
more surgical, radium combinaticn trest- 
ments, than we ever have since tter. 

It was still felt that more radmim was 
esser tial so Dr. Kelly decided to pirehase, 
if possible, a gram of radium. Having no 
finarcial responsibility, and a great longing 
to explore, his staff, of which I wes the 
senicr member, enthusiastically enco-sed 
this move. Correspondence was er tered 
into with the responsible departmen- of 
the Austrian. Government, and im the 
summer of 1912, a contract wes made 
for celivery in Vienna early in Jaruary, 
1913. The impression we had was "Бас 
the Austrian Government was very much 
pleased with the opportunity of sel ing this 
material Before the time of delivery, the 
Austdan and German clinics had become 
interested in radium and the supply was, 
apparently, insufficient. Our delivery was 
postponed three months and then we were 
informed that we could have only a small 
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part of the total amount. This was a great 
disappointment, but of short duration, for 
we learned, in a few davs, that radium was 
being produced from Colorado ore in Pitts- 
burgh, bv the Standard Chemical Com- 
pany. А 

I went to Pittsburgh with authorization 
to purchase radium if it was available. 1 
met Mr. Flannery, the President of the 
Standard Chemical Company, Mr. Kelly, 
the President of its Radium Subsidiary, 
Mr. Viol, one of the charter members of 
this Society, then the Chief Chemist of the 
organization and, I think, Dr. Cameron, 
who was acting as “Мейса! Adviser. Mr. 
Flannery was a tvpical successful business 
man of great energy, and was, asa layman, 
intensely interested in the intravenous and 
intratumoral injection of radium sclutions. 
He offered to supply me with anv amount 
of tais material. A Scotch ancestry, which 
had transmitted a considerable amount of 
caution, was, I think, in a large measure 
responsible for my declining this offer. I am 
happy to say that none of my associates 
nor | ever used radium in this manner. As 
a matter of fact, the method had been 
used in Paris and the serious consequences 
of this procedure were not recognized until 
vears later. 

We purchased 750 milligrams of radium 
element in the form of almost pure radium 
chloride, to be placed in glass tubes and 
these in one millimeter platinum covers, 
each tube to contain so milligrams of 
element. This order was executed in the 
course of a few months. Mr. Kelly, per- 
sonallv, brqught the tubes to Balt more as 
they were prepared, and I checked the 
quantities against our standard. So far as 
I could determine, the amounts were up to 
specification. A year later, when Mr. 
Dorsey, also a member of this Society, had 
established the radium standardization de- 
partment in the Bureau of Standards, he 
rechecked the measurements and found, 
apparently, that we had received about 2 
per cent more radium than we had de- 
termined, due to there being that excess 
amount in our standard. 
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Early in 
Bureau of Mines, of the Department of 
the Interior of the United States Govern- 
menz, learned of the carnotite deposits in 
Colorado, found that a good deal of ft was 
beinz exported abroad and that the claims 
were being acquired rapidly by private 
interests. Thev felt that the radium was 
beinz sold at an excessive price, that the 
amount of it was limited, and that it should 
be made free knowledge as to how to mine 
the ore and to extract the radium and its 
by-products, that Congress should appro- 
priate funds for this purpose, and that the 
radium recovered should go to the Govern- 
ment hospitals. In addition to the Bureau 
of Mines, a number of individuals, includ- 
ing Dr. Kelly and myself, went before 
the Committee of Congress to urge, this 
action. It was opposed vigorously by many 
ore miners, including the Standard Chemi- 
cal Company, and was defeated. The ideas 
of Government business undertakings were, 
at that time, in marked contrast to those 
that prevail today. 

Tae Bureau then turned to a plan of 
cooperative agreement, by which it was 
to furnish the technical staff and the neces- 
sary funds for operating were to be sought 
from private sources. I have always under- 
stood that a number of institutions were 
approached as to this project, but onlv two 
men could be interested. The first was Dr. 
James Douglas, the head of Phelps-Dodge 
and Company, who was a friend and pa- 
tient of Dr. James Ewing and, philanthrop- 
ically, greatly interested in theeMemorial 
Hospital of New York. The second was 
Dr. kelly who, with Dr. Charles Parsons, 
then Chief of the Division of Mineral 
Tecanology of the Bureau of Mines, made 
a visit to the Paradox Vallev, in Colorado, 
where some of the principal ore deposits 
were located. The ore was, at that timt, 
in great demand and rising in price. For- 
tunately for the enterprise, a group df 
vau able carnotite mines containing claims 
was owned by the Crucible Steel Company. 
They had been secured originally for their 
Vanadium content but were not profitabl& 
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eas operating properties for this purpose 

alone. I went to Pittsburgh with Dr. Par- 
esons, met the officers of the company 2nd 
‚ We меге fortunate again in finding Mr. Du- 
Puy, the President, a sympathetic liste ter, 
and a very satisfactory agreement was 
arrived at. А number of conferences were 
then had with Dr. Douglas in New York. 
At the time, he was a very old and ill n an, 
but had. [ believe, a much clearer idea of 
the economic difficulties than anyone else. 
At one ої these meetings, I encoun-e-ed, 
for the first time, Dr. James Ewing znd, 
needless to sar, was most favorably im- 
pressed by his vast knowledge of camcer 
and his convimcing arguments that леу 
methods >f treatment were imperacirely 
needed. 

The National Radium Institute was 
organized officially in October, 1913. The 
plant was in operation by June, 1914. The 
entire enterprise was under Dr. Charles 
Parsons; Ог. К. B. Moore, a distingu:ssed 
physical chemist, was in charge of the 
plant and was assisted by Dr. S. C. L-nd. 
The minmg operations were under the 
direction of K. L. Kithil and Jno. Dawis. 
The enthusiasm, industry and capacit of 
this group and their associates cannot be 
overestimated. I made a number of v&i:s 
to the Deaver plant and out in the nuring 
field. With very little knowledge o the 
great West, and no knowledge of industrial 
chemistry and mining, it was like stepping 
into a new world. Alreadv convinced that 
the most cesirable field of human activities 
was in phwsics, I began to wonder why I 
had been зо blind as not to have taken up 
as a life activity mining engineering ind 
metallurz’. In other words, we were very 
* enthusiastic over the new friends and new 

things we were seeing. 

The Bu-eau of Mines was very successful 
uf its undertaking and a full report of its 
activities s described in Bulletins Ne. тоз 
and 104, af the Department of the Interior, 
Mineral Technology, 11 and 12. 

By Octeber, 1945, we had received ore 
than a grem of radium in Baltimore and, 
filtimate.y, a total of 8.5 grams was pró- 
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duced by the Institute. Operations were 
over by January, 1917. Approximate y 4 
grams were allocated to each hosp tal. 

Аз the plant was still intact, Mr. Alfred 
DuPont. who aad mined some pitchb end 
in Gilpis Co., Colorado, had this treated 
and about 250 milligrams were obtained in 
all. This he gave to the Howard A. Kelly 
Hospita . 

Late in 1913, I visited England and Ger- 
many. In the latter country, I was prin- 
cipally impressed with the roentgen treat- 
ment of uterine cervical cancers az Bum's 
Clinic, m Berin. The actual treatments 
were under the directfon of an assistant, 
Dr. Wa-nekros, a good looking, energetic 
fellow, fally convinced that he was on the 
right treck. As a matter of fact, Bum re- 
ported feur of these patients as wel a nım- 
bez of vzars later. For the hospital 1 pur- 
chased roo milligrams of mesothorium, or 
rather he radium equivalent of that 
amount. Tae advantages were mainly those 
of volum e; it was supposed to occupy less 
than hal the space of radium of tie same 
ray emitting activity. 

Beginaing in the fall of 1913, in eddi-ion 
to the type of »atients we had been treat- 
ing earlier, we began to employ our rad um 
in a single package at various sxin dis- 
tances tp to IO cm., in treatinz deep- 
seated cenditions. Among these coadit ons 
were brain tumors, mediastinal tumors, 
abdomiral tumors, breast, uterine ind rec- 
tal malignancies, and uterine fibroics. At 
this sare time, we began combiring our 
radium nto apparatus so that we could 
treat a cervix cancer, or а сарсег of the 
body of the uterus, within a few hours. 
This me-hod 15, to some extent, stl] p-ac- 
ticed in тиг clinic. 

If these were time, it might be of interest 
to recouat the details of the technique and 
some of the accidental injuries anc results 
ob:ainec in these early cases. Waat im- 
presses me, in looking them over now, is 
the num Der of severe injuries and the nam- 
ber of permanent cures. From this perod, 
there ar- living today patients wno then 
had such conditions as mediastinal tumors, 
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sarcomas of the neck, thyroid carcinomas, 
endothelioma of the brain, sarcoma involv- 
ing the dorsal vertebra with complete para- 
plegia, a large abdominal malignancy due 
to testicular tumor. Of all of these cases, 
perhaps the most striking is the cure of a 
very extensive intrinsic carcinoma of the 
larynx. This man, who received 2 very 
heavy single treatment, at a distance of an 
inch, to the larynx and who had a severe 
burn going all the way down to the car- 
tilage, had the growth completely c'ear up 
and never had a recurrence. However, he 
did have a long and painful period of con- 
valescence from the burns and he, more 
than any of the other patients, impressed 
upon us the danger of over-irraciation. 
While this had its sunny aspect, it also was 
unfortunate, in that it prevented us, for a 
number of years, from adequately irradiat- 
ing other larynx cases for fear of a similar 
experience with burns. 

From this period also dates cervical 
cancer cures of the type that are now called 
"frozen pelves," which I think is a very 
bad name. 

Although we had published nothing as 
to our results, our first paper was presented 
at the meeting of the American Medical 
Association in the summer of 19:4. We 
began having a great many visitors inter- 
ested in radium therapy, mainly Ameri- 
cans, but also some foreigners. Among 
these visitors were Dr. Harvey R. Gaylord 
then in charge of the New York State 
Institute in Buffalo, Prof. Wm. Duane 
who was just beginning his work at the 
Huntingtan Laboratory, Dr. W. H. B. 
Aixins, of Toronto, Dr. John M. Lee of 
Rochester, N. Y., Dr. J. B. Bissell of New 
York, Dr. К. E. Loucks of Chicago and 
Dr. John G. Clark of Philadelphia. It was 
stimulating to chat with these men and 
learn of their experiences, plans and ideas. 
А aumber of them are dead now. Many of 
them were members of this Socety and 
some of them acted as its principal efficers. 
Prof. Duane was a particularly close friend. 
In early 1915, I visited the Huntington 
Hospital in Boston, and saw, for the first 
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time, in the physical laboratory of thee 
University, quantitative spectroscopic ex- 
amination of a roentgen-ray beam. Dr.e 
Greenough and Dr. Ordway, who,were in, 
charge of the actual treatments, were most 
cordial. I remember I was greatly im- 
pressed by thg orderliness of the treat- 
ments and, particularly, by the beautiful 
and accurate method of recording the cases 
which Dr. Ordway instituted. 

[= was in the early part of 1915 that we 
decided to abandon the use of radium salts 
and to go over to the use of emanation 
in our apparatus. Walter Lantsbury, 
whe had been for several vears Prof. 
Rutherford's technician in Manchester, . 
England, came over to us. Lantsbury im- 
ported with him, directly from Prof. 
Rutherford’s laboratory, the methgd of 
purifying radon, or emanation as it was 
then called, by the liquid air method. 

A number of different happenings con- 
tributed to our discontinuing the use of 


rad um salts in our applicators. In the first 4 


place, we found the tubes, especially in 
combination, were cumbersome for a great 
many of our treatments. In the second 
place, most of our radium was in the form 
of soluble chloride and in several instances* 
rupture of the inside glass container re- 
sulted in emanation leaks. In the third 
place, with about thirty-five pieces of 
apparatus in all, we found it increasingly 
diffcult to keep accurate count and to 
thoroughly sterilize them without some 
fear of loss. š 
As a matter of fact, it is my empression 
that we were the first Americans to lose 
a tube of radium. The necessity of con- 
stantly changing our nurses for their own 
protection, led to real difficulty in making * 
them highly efficient. А tube containing 
so milligrams of radium element disap- 
peared. А search of the hospital proved 
fruitless. It was concluded that it might 
have been thrown out with some dressings 
which had been taken away by the City 
Garbage Department. An interview with 
the head of this department restilted in our 
conferring with the garbage carrier whd 


» ? 


Map. 36, No. 4 


took care of our district. He took us э t to 
the country about five miles, to a vast 3eld 
covered with garbage heaps and pointed 
опе out that he thought might be tac de- 
pository of the hospital garbage. An acur’s 
work with the electroscopes failed тс show 
any evidence of radium. We had abou: de- 
cided to give up, when 100 feet from this 
place, we suddenly noticed a little discharge 
of the electroscope. The tube was located 
in a large heapof garbage. This was spzded 
into buckets апа finally, by division and 
subdivision, the radium was located n a 
small quantity of refuse and recev2red 
from this. Interestingly enough, in all the 
years since that time, we have never lcst a 
tube. 

To this day we are employing an аэра- 
ratug which has slowly evolved froma Mr. 
Lantsbury’s original set-up. In the »egin- 
ning, the matter of liquid air preseated 
some difficulties, but for a good many 
years, in Baltimore, it has been very 2asy 
to secure this m any quantity desired and 
at any time. Lateron, I saw Dr. Duane's 
chemical purifying apparatus in Beston, 
and still later at the Memorial Hcspital 
in New York. It was devised principal y, I 
believe, because of the desire to get awav 
from the use of liquid air. 

All of our radium, in the fall of 1914, had 
been transferred into an emanation plant, 
except the original French tubes which zon- 
tained insoluble radium sulphate. S-veral 
years later, these were transformed into 
chlorides at the laboratory of the National 
Radium dnstitute. The tubes of mesotho- 
rium were disposed of to a luminous paint 
company for equivalent value of rad-um. 
The radium which began coming 2 ‘ear 
later from Colorado was in soluble form 
and immediately put in solution. 

With the beginning of 1916, I had the 
Opportunity of seeing a good deal cf Dr. 
Janeway and Drs. Stone and Ewing and 
their associates in New York City at 
the Memorial Hospital. It was alway; an 
inspiration to see the vast number sf pa- 
tients an the methods of taking care of 
*them at this institution. My acquain-aace- 
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ship with Dr. Quick, Dr. Failla and many 
others came later. Dr. Healy, who fo lowed 
Dr. Bailey, was an old friend from medical 
school days. Of our original staff prior to 
1016, only Dr. William Neill remams. 
Some are dead; some are in other Imes of 
medical work. 

Having a considerable quantity o^ ra- 
dium, and running it night and агу, as we 
did then, our roentgen treatmen- studies 
were considerably neglected from 1615 on 
until after the War. It is true tha- contacts 
with Dr. Case, of Battle Creek, anc espe- 
cially with Dr. Pfahler and others, Кєр: the 
interest alive «nd led fo some corabiac поп 
treatments of roentgen rays and red um. 
Immediately after the War, it was greatly 
revived by a visit to the Erlanger Clinic, 
which Dr. Wintz headed. However, I am 
passing out of early experiences and getting 
into modern times and so will conz ude this 
paper. 

Dr. Duane, as early as 1915, had pointed 
out to me the advantages of using emana- 
tion points and, indeed, we had tried this 
method of treatment in a few cases. It 
never impressed me, however, as i- did Dr. 
Janeway, who put the technique cn its feet, 
and we were also quite slow in gang over 
to the Memor al Hospital develcpment of 
implantation of radon seeds, гетсугЬ e or 
irremovable. While we used, “rom the 
earliest dates, tubes buried in tissues and 
in tumors, we did very little work, ccm- 
paratively, with radium needles. 

Where very heavy cross-firing was neces- 
sary, it was evident that some form of 
limiting the beam might be adyantazeous. 
Our first crude attempts at telracium 
apparatus wer? started about 1943. It was 
three or four years later, howeve-, »cfore 
a fixed apparatus was devised for this 
purpose. 

By this time, I knew nearly everyone in 
the country who was engaged in -he use of 
radium, and I am sorry | was nct ore of 
the charter members who organized this 
Society in 1916; I came in a vea- cr two 
later. 

Immediately after the War, I saw in 
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Baltimore Prof. Forssell and learned of the 

work which had started ten years earlier 

at the Radiumhemmet. I also had visits 

from Dr. Holfelder of Frankfort, Dr. 

Regaud of Paris, and Dr. Holthusen of 

Hamburg. This fairly fakes us up tc mod- 

ern times. 

In the very early days of radium therapy 
and, indeed, to some extent to this day, 
there was violent opposition by someof the 
leading members of the medical protession 
but. on the whole, I think the radiologists 
have been helped and their work has gone 
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forward almost as much through the sym-e 
pathy and cooperation of men engaged in 

other lines of work, as through their own e 


endeavors. This was never truer than at the , 


present time. The enormous increásg in 
clinizal knowledge, which has kept step 
pari passu with the progress of physics, 
chenistry and biology, leaves us with a 
field for exploration as great as that in any 
other medical specialty. I might add that, 
so fer as technical methods are concerned, 
nothing is absolutely settled and that many 
things have not been touched upon. 


“ 
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. QUALIFICATIONS FOR THE PRACTICE OF 
RADIUM THERAPY* 


T PITTSBU СН, 
N THE EYES of the law the licentiate 
in medicine is competéht to practice 
medicine, surgery and all the med cal 
specialties "This must have been true at 
one time, of course, but I imagine it would 
be difficulr to find anyone today, inclecing 
the members of medical examining boards, 
who would be willing to accept such a tact 
as a practical working basis. 
As a matter cf fact, although the curr-cu- 
al our medical schools includes 
instruction in all the specialties, I am sure 
no high grade medical school would claim 
that fheir graduates were fitted to prac-ice 
anything but general medicine without 
further post graduate experience or edvca- 
tion. 

This is quite an anomalous situation 
and it is a little difficult to understand why 
it is allowed to continue. I suppose the 
answer is that medical practice, dealing as 
it does wich human life, must of necessity 

cling to old ideas until it has been proved 
bevond алу possible doubt that inrowa- 
tions wil. conserve and not sacrifice life. 

Such ar idea could hardly apply to the 
present situation in medical specialties, 
but we are so steeped in the principles of 
conservatism that we cannot accept алу- 
thing new until it becomes old. 

In the, time of Benjamin Franklin, 
medical colleges undoubtedly taught all 
that was known about the medical speaal- 
ties; and graduates, upon receiving their 
degree, began immediately to practice 
medicine, surgery, obstetrics and whatever 
else came their way. 

elt is true there were surgical special sts 
in that day, but no one looked askance at 
the general practitioner who did his cwn 
surgery. 

As a matter of fact, it was not until the 
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period of my own youth that the idea »egan 
to gain ground that the practice of surgery 
should be separated from the general p-ec- 
tice of medicine. 

When I graduated in medicine i> was 
common opinicn that if a doctor intended 
to do his own surgery he should spend a 
year in a hospital as an intern. Other prep- 
aration was not considered necessary. 

At this day no one would accept г sur- 
geon міо had not taken specific post 
graduate instruction for an adequate 
period o^ сте. 

I use -he specialty of surgery as an ex- 
ample because it is the best organized and 
mest widely publicized of all the medical 
specialties and also because it more c osely 
resembles the practice of radium therapy 
than does апу other. 

I say this because all other specialties, 
with the exception of roentgenology, are 
founded on an anatomical or patholegical 
basis wh le surgery is founded on а ѕресілс 
method ef treatment the same as is rad um 
therapy. In one instance the instrumental- 
ity is the surgeon’s tools; in the other it 
is radium. 

Because of this similarity, the histor. of 
the deve opment of surgery as a specialty 
may prove a useful guide in the instance of 
racium therapy. 

Some reassurance may be gained f-cm 
the fact that it -equired about to huacred 
years for surgery to pass from the hands 
of the general »ractitioner to those of tae 
specialist. Beside this the twenat-;-odd 
years that radium has been used in tae 
treatmer t of disease seems trifling and tae 
progress that Fas been made seems qxte 
all that could эе expected. One can s.m- 
parhizze with well-intentioned efforts to 
restrict by law the use of radium ro thcse 
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who can prove themselves competent to 
use it. This is especially a reasonable de- 
maad since there is so little instruction in 
radium treatment in the average under- 
graduate medical curriculum. 

However, it hardly seems likely that our 
governing bodies will pass laws requiring 
special proof of competence from those 
wishing to use radium and at the same 
time ignore the practice of all the other 
medical specialties. 

We are inclined to blame the present 
chaotic legal status of medical specialism 
on our law makers, whereas the faul- really 
lies with the profe8sion itself. Until some 
sensible system of education for specialists 
is evolved no change in our laws can be 
expected and in fact I doubt if any is de- 
sirable. 

The profession itself should decide what 
edv cation and experience are adequate prep- 
aration for the practice of the specialties, 
and when they have done so, I thirk they 
wil. find our law makers quite willing to 
adopt these standards. At the present time 
any physician can become a specialist by 
simply declaring himself so. 

I am not sure that the proper solution of 
this problem does not lie in a change in 
our undergraduate education. 

Theoretically a specialist develops after 
some years of general practice during which 
he attains an aptitude along some certain 
line. In practice most of our specialists 
today proceed immediately from their in- 
ternship to the study of some specialty. 

If this becomes general, I submit that 
it would be better to change the entire 
undergraduate course and educate the 
student who so desires for the specialty 
he intends to practice. By such a system 
there would be no question of inadequate 
tra ning for the specialist and his diploma 
would be proof of that training. 

We will turn now to the specialty under 
discussion, that of radium therapy. The 
Council on Medical Education and Hospi- 
tals classify this as a subdivision of Radiol- 
ogy, under which is included all branches 
of spectral radiation. 

е 
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If the use of radium were confined toe 
radiologists the problem would undoubt- 
edly be much simpler, but the practice ofe 
radium therapy today is in much the same, 
situation as surgery was one hundred 
vears ago; the main qualification for its 
use is the possession of a patient. We should 
probably not be impatient about this since 
time cures all things. 

When we come to consider the knowl- 
edge necessary for the proper use of ra- 
dium, we find, first, a definite and rather 
complicated technical problem, again quite 
comparable to surgery. 

The technique governing the use of 
radium must be mastered first before its 


application to disease can be considered. * 


The problem is not entirely one of physics, 
since a general knowledge of clinical effects 
is à so necessary. А 

The therapeutic roentgenologist has an 
advantage over others when he takes up 
the study of radium therapy, since he al- 
ready has considerable knowledge of these 
effects. However, I do not advocate that 
the use of radium should be confined to 
roentgenologists. 


‹ 
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As a matter of fact, when we come to ; 


study this problem we find three classes of , 
physicians who have a perfectly legitimate 
excuse to use radium: 

1. The radium specialist who confines 
his practice to the use of radium. 

2. The radiologist who finds radium a 
necessary adjunct to roentgen radiation in 
the treatment of cases which normally 
beleng to his specialty. $ 

3. Other specialists who are perfectly 
competent to treat the diseases which 
naturally belong to their specialty and who 
must use radium if they are to treat some 
of слоѕе diseases properly. 

Among these specialists are the general 
surgeon, the gynecologist, the urologiet, 
the proctologist, the dermatologist, and 
possibly others I may have overlooked. * 

When radium is used by any of these 
three classes a common, basic knowledge 
of the technical considerationse above re- 
ferred to is necessary. . 


\ 
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e In adcition, of course, one must hive a 
detailed information of the disease under 
treatment and this differs greatly since 
radium is used in a variety of diseases; 
*and, im Addition, the manifestations cf the 
same disease may differ when it involves 
different locations. 

For instance, the problém in treating 
cancer of the skin is entirely different from 
that of cancer of the rectum. 

It often happens, particularly in -eses 
of maligrancv, that the same patient may 
require radium treatment, surgical pro- 
cedures and also roentgen treatraent. 
Should these be administered by three dif- 
ferent individuals, or should one of hese 

e specialists qualify himself to carry oct all 
these lines of treatment? You see the prob- 
lem of overlapping specialties is just as 
acute*here as in some of the other divi iens 
of medicine. 

It would seem that the comprehens ve 
use of radium is so interlocked with surzizal 
procedures that either the exclusive raciam 
specialist must have a fair knowledge of 
surgery, or else the surgeon must equip 
himself to use radium intelligently. | rom 
the standpoint of energy expendel, 1 
imagine it would be a toss-up whethe- -he 

“radium expert should study surgery, or 
the surgeon should study radiation therapy. 

But the problem does not stop aere. 
What of the various other specialists who 
meet with cases requiring radium teat- 
ment during the natural course of heir 
practice? 

It seems probable that these specidtes 
will eventually absorb radium therapy as 
it applies to their particular branch ir the 
same way that they have adopted sur ial 
prbcedures. 

The gynecologist, urologist, or proc oxo- 
gist does not call in a general surgeon to 
carry out surgical procedures on his pa- 
tients. He has appropriated surgical p-o- 
cedures for his own use. It seems rea- 
sonable that eventually he will do the 
same thing w:th radium therapy, ard if 
and when, he becomes competent tc do 
this, unbiased opinion will concede tat 
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this is not only logical but more efficier г. 
The greatest cause for criticism at t^e 
present time is that so few surgical special- 
ists appear to feel that any specidz study 
of radiation is necessary in order to use 
racium successfully. As a matter of fact, 
if any considerable’ number shculd feel 
the urge for such instruction, s cldealr, 
like the converts at a Methodist cam>- 
meeting, it might be a matter of conside- 
able embarrass nent as to just waere -his 
instruction migat be carried out. 

Eventually | am sure instructicr in the 
proper use of radium will be an -ntegral 
part of the education ineall those special 1 25 
where it must be used, but at the presemt 
time training in the specialties is соо ha-- 
hazard te make this practical. 

Raciologists have set a good example E v 
demanding a training period of three уеа 5 
devoted exclusively to the study of rad c- 
ogy before one wishing to prac-xe thas 
specialty may be considered qua ihed. M. 
a like period of training were required fer 
all the specialties there would be time end 
undoubtedly opportunity for those spec ай- 
ists who need radium in their practice to 
qualify themselves to use it properly. 

In the meant me the American Кай im 
Society might co a little missionary work 
by encouraging all those physicicas whe 
use radium in their practice to become 
interestec in tie work of this Societr. 
There mzy be ал impression in som? qua- 
ters that the American Radium Society s 
intended primarily for radiologists. but | 
do not chink the majority of the m2mbers 
will subscribe tc this view. 

With tae available facilities for the cis 
seminzticn of knowledge regarding -he use 
of radiwm as limited as they are} there s 
an excellent opportunity for this Scciezy te 
futher the cause of education in tFis soe- 
cialty. Tha* this is not an idle thoagh: s 
proved br the example of the two national 
roentgen ray societies which during a 
period of abou- thirty years hav2 been 
largely irstrumental in building ap the: 
specialty “rom nothing to a group of hwhl+ 
trained and well informed physic гп. 
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To return to our specific discussion of 
these commonly using radium, we have still 
to discuss the radiologist. For a number of 
уеггѕ the use of radium was largely in his 
hands. His experience in the use of roent- 
ger. therapy and the fact that the ciseases 
commonly treated by ‘him are also the con- 
ditions where radium is used, would seem 
to make him particularly eligible to use 
racium. It is therefore not strange that the 
buik of radium therapy is in his hands. 

The Council on Medical Educztion and 
Hcspitals of the American Medical Asso- 
ciation have classified radium therapy as 
a branch of radiology and I feel personally 
that the properly trained therapeutic radiol- 
ogist should be competent and experienced 
in radium therapy. 

However, I see no reason why the gyne- 
cologist or other specialist who needs 
radium in his work should not also »e com- 
pezent and experienced in radium therapy 
to fit his needs. It seems more logical that 
he should do this than that the raciologist 
should perform the surgical procedures 
which might be necessary in such eases. 

This brings up the question as to how 
far the radiologist may encroach upon the 
surgical specialties when carrving out 
radiation treatment. I suggest that a fair 
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properly carry out such other procedures 
outside his specialty as would properly Ье, 
carried out by a general practitioner. That 
is, of course, always providing that the* 
rad ologist is not also qualified in fome, 
other specialty. 

There are *undoubtedly many cases 
where the best interests of the patient can 
only be served by a whole-hearted coopera- 
tion between the radiologist and the sur- 
geon. If both radium and roentgen treat- 
ment are to be used the radiologist should 
at least help to plan the radium treatment 
regardless of who actually applies the 
radium. If major surgical procedures аге 
necessary, it goes without saving that no 
onc but a competent surgeon should carry 
these out. 

As time goes on we become mort and 
more accustomed to the idea of coopera- 
tion in medical work. The greater amount 
of work being done in hospitals where рһу- 
sicians come in close contact with each 
other and mutual consultation and adv ce 
is made easy, tends to emphasize the ad- 
vantages of closer cooperation. There is no 
field where this is more desirable than 
among the various specialists who use 
racium. 


rule to follow is that the radiologist тау, \* 
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M* APPROACH to the subject as- 

signed to me is that,of a gynecelo- 
gist, not a radiologist. Long a сһатрюн of 
radium therapy in certain pelvic discrcers 
of women, Í have found the utmost satis- 
faction with radium as a substitute for 
surgery in perhaps Io per cent of all gyne- 
cological cases. In my practice radium лаз 
replaced surgical procedures in 25 per cnt 
of all fibroids of the uterus, тоо per cen- of 
all so-called essential hemorrhages оё the 
uterus that fail to respond to med:cmal 
treatment and in all cancers of the cervix. 
But my enthusiasm for radiation therepy 
in cancer of the cervix has been somewaat 
tempered by disappointments in late re- 
currences and im distressing complicaticns. 
Questionable cures of 25 per cent of all 
cancers of the cervix are not satisfving, 
nor is it altogether reassuring to bs re- 
minded that results would be better if 
cases came to us in the early stages, for 
even so we could boast of not more than 
*so per cent five year cures. This is ло 
enough. 

For want of а more efficient remedy for 
the treatment of cancer of the cervix, I 
have turned with no little optimism t» -he 
task of preventing its occurrence. . 2m 
aware that the term “‘pre-cancer” does 10t 
meet with universal approval. Ther- sre 
those who fold that there is no such ћ ng 
as a pre-cancerous condition; that a gi-en 
lesion is a cancer or it is not a cancer Call 


it what you will, the clinical significance of 


ertain abnormalities of the cervix is in- 
deniable. Gynecologists will bear witness 
to, the gratifying results in cancer prevzn- 
tión by the timely removal of trauraz tic 
and inflammatory lesions of the cervix. In 
7:209 cases assembled from the records of 
Ward, Lynch, Norris, Miller, Crossen, 
Novak, Healy, Pemberton, Smith, Davis 
= 
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and Graves, in which trachelorrhapk~, 
amputation ard cauterization were 2m- 
ployed for the relief of lacerations of the 
cervix with associated inflammatory +- 
sions, orly 6 subsequently became melig- 
nant anc of this number 5 followed up-n 
simple repair of the cervix. I have ao Fes- 
tancy in saying that at least 80 per cert 
of all cancers of the cervix can be prevertal 
by the timely repair of the lacera-ed ze- 
vix and the application of the cattery во 
cervical inflammatory lesions. ТҺ 15 cces 
the ounce of prevention out-balaacs the 
mythical pounc of cure. 

Surgery having attained the limits of 

its possibilities in the treatment of carcer 
of the cervix, we have resorted to irradz- 
tion and have had the satisfaction of =t 
least matching the results obtainec by te 
most experienced surgeons who have гє- 
sorted tc heroic operations, and we ha.e 
done so with a shorter period of hospita! - 
zation, less suffering and a much lower >~- 
mary mertality. Thus in a compara-i.e 
sense we are assured of progress. Eut cor- 
fronted as we are with the limita-ion: сЁ 
radiation therapy, we ask—has pevx 
radiation therapy for cancer of the cervix 
much mere to offer? If constrained -o reply 
in the nezative, then the search must zc ол 
for a more efficient remedy. 

My eacliest reactions to the cancer »ro-- 
lem were decidedly fatalistic. Only n those 
rare instances when the disease was found 
in its earliest stage did I find emcourc œ- 
ment. Then came Wertheim's rad cal a-- 
dominal operation and for a time I esper- 
enced the thrill of doing something heroe. 
But soon my enthusiasm was restriiied 
by the painful realization that I was su>- 
jecting my patients to unwarranted -isk:. 
With the advent of radiation therap. I 
foreswore surgery in favor of radium. As 


May 11-12, 1936. 


-l 


455 


one case after another responded like magic 
to irradiation, despair gave way to renewed 
hope. As I observed these cases from month 
to month, enjoying apparent health, my 
faith was strengthened. But there came a 
time when, after a period of well-being of 
one to five years, one case after another 
showed unmistakable evidence of a con- 
tinuation of the disease and ultimately 
succumbed. These disappointments have 
come to me in sufficient numbers to con- 
vince me of the uncertainty of cure in any 
case, however early it may be treated. They 
have caused me to wait beyond the con- 
ver tional five yearglimit before pronounc- 
ing a permanent cure. I am pleased to note 
that George Gray Ward is now reporting 
his ten year results. This, as Ward says, 
wil. give us a more accurate evaluation of 
the curability of cancer by irradiation than 
the usual five year standard. Furthermore, 
occasional complications may be brought 
to light that were not recognized at an 
earlier time. Ward found the disease 
arrested for at least five years in I case in 
4 of all stages, 1 in 2 where the disease was 
cor fined to the cervix, and in 7 ou: of 1oin 
the earliest cases. In the ten year group 1 
in 6 of all cases and 2 out of 3 of the very 
early cases were apparently cancer free. 
Seventy per cent of the five vear group 
survived the ten year period. Since there 
are occasional recurrences beyonc the ten 
vezr limit we will look forward to a report 
from Ward on a fifteen year group. 
Unfortunately we have no certain means 
of determining the extent of the cancer 
invasion. We bracket a given case in Group 
1 cr 2, knówing full well that whether we 
resort to surgery or to irradiation, the tell- 
tale pelvic and leg pains may arise to con- 
{оспа us in later years. And so we are 
bound to admit that we have not emerged 
from the empirical stage of radiation ther- 
ару, and we will not until we can judge 
with unerring accuracy the extent of the 
malignant. invasion and determine in ad- 
vance the response of the tissues то the in- 
fluence of the rays. Quoting Dr. Н. Н. 
Bowing, “It is impossible to select patients 
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whc are decidedly sensitive in reaction * 
ә 


from those in whom the response seems 
sluggish and retarded." This is but another 
way of saying that we cannot hope to* 
escape disappointments and avoid! compli-* 
cations. So long as the uncertainty of tfssue 
reaction exists there will be local recur- 
rences from under-irradiation and there 
will be necrosis of normal tissues from 
ove-irradiation. But so there is uncertainty 
and there are mishaps all along the line 
in tae practice of medicine because we have 
not emerged from the art of medicine into 
an exact science, nor have we been able to 
eliminate the human element which 15 
never infallible. Such are our limitations 


but happily we do learn from the hard. 


school of experience and experience has 
tauzht us to avoid many a pitfall while 
administering ever-increasing dosages. 

I am certain that you will all agree with 
me that the job is too great for any single 
man. To attain the ultimate in radiation 
the-apy there must be a knowledge of bio- 
physics which few, if any, clinicians pos- 
sess, and there must be a clinical discern- 
ment with which the technician is seldom 
endowed that will permit not only a diag- 
nos.s in the early stages of the disease but 
a determination, as far as it is humanly* 
possible, of the extent of the invasion. 
Equally encumbent upon the clinician is 
the ability to recognize associated lesions 
in -he pelvis and to appraise the general 
condition of the patient; all of which must 
be reckoned with if we are to obtain the 
best results with a minimum of failufes. 

If only an all-star team can Bring about 
the best results what тау be said of the 
prevailing practice of renting radium to any 
anc all who тау apply, with the assurance 
that adequate instruction will be forth^ 
coming from “the world's ablest radium 
therapists"? So simple and assuring софе 
these appeals that the unwary are trapped, 
radium therapy is discredited and the cop- 
sumer, as always, pays the price. 

The mortality chargeable to radium ther- 
ару in cancer of the cervix is egtimated at 
I to 3 per cent in the hands of experts, and 
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{о this we must add certain cripphng 
sequelae which cannot always be avo:ced. 
What the toll in lives and health may be 
“the country over no one knows but i is 
*safe to iħfer that the percentage of unsor- 
tundte results is much higher. 

As experience grows with the years, I 
become increasingly impressed with -he 
necessity for deliberation in preparing ny 
patients for irradiation, just as | would for 
a major surgical operation. The undernaur- 
ished, anemic individual and, above all, 
the tissues that harbor infection cal! for 
the exercise of caution and all means at 
our command must be employed to rid -he 
patient of such debilitating handicaps. The 


«etime lost in improving local and general 


conditions will be more than compensa ed 
for in the avoidance of serious com pli-a- 
tions.*[n my experience it has been he 
stirring up of latent pelvic infections that 


i has given me the most grief. It is not al- 


ways possible to identify these latent in- 
fections, hence the violent and unexpec-ed 


e reactions we occasionallv experience. Fzil- 


ure to recognize latent infections, or choos- 
ing to ignore them, are the sources of many 
of our unfortunate results in pelvic ira- 
diation; convalescence is prolonged, amd 
‘life may be sacrificed. Much damage mav 
be averted if the radium is removed ar the 
onset of a sharp rise of temperature. Fe- 
grettable as it may be that the irradiation 
must be stopped for a time, the ultimzte 
results will justify the delay. 
these infections before applving radium, 
tinfe, rest and the building up of the body 
resistance are the essential factors. V aginal 
douches will not rid the tissues of infecting 
microorganisms, they only serve to allay 
thé odorous and irritating discharges. ^c- 

umulations of pus within the pelvis, whe:h- 
er in the tubes, the uterus or the para- 
metrium, must be attacked surgica ly 
before resorting to irradiation. Since ів all 


‚ advanced cancers of the cervix there zre 


infecting microorganisms with inflamma- 
tory reaction the application of the roer t- 
gen-ray pelyic cycle will go far in preparing 


_ the field for radium irradiation. 


Limitations of Radium Therapy in Cancer of the Cervix 
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Parabuceu reports astonishing results of 
a survey of several of the Russiar clinics 
in which 24 рег cent of all cancers cf the 
cervix were found in women between 
twenty-four and thirty years of age. In 
my own 2xperience the incidence Goes not 
exceed 19 per cent. In commenting u»on 
these findings Stout ascribes the frequency 
of cancer of the cervix in young wcmer to 
the etfects of artificial abortions and to the 
use of ccntraceptives. I have seen carcer 
of the ce-v.x in a six months infant and I 
have seem it in a woman ninety-two years 
of age. S» we do well to disregard the ige 
limit for cancer. By so doing we тау be 
relieved of the dire consequences ЭЁ irra- 
diating am unsuspected gravid uterus. 
Cancer of the cervix complicating preg- 
nancy presents very grave and perplexing 
problems While preconception pelvic irra- 
diation probably has no bearing upom -he 
health ot children born later, posteomc=p- 
tion therapeutic pelvic irradiation i 15 vry 
likely to result in the birth of unheal-hy 
children. Goldstein and Douglas report 
50.7 per cent of unhealthy children nd 
per cent cf healthy children amerg 
75 exposed ro radium and roentgen :rracia- 
tion in ut?ro. With the exception of 2 cf -he 
38 defective babies whose mothers were 
syphilitic. the deformities found im them 
were believed to be directly chargeable to 
the effects of the rays. These defects in- 
cluded m «rocephalic idiocy, of which there 
were 16 out of the 38, hvdroceohalus, 
cretinism spina bifida, club feet, css. fiza- 
tion defects of the cranial bones, deformi- 
ties of the upper extremities, alopecia of 
the scalp divergent squint and*blindness. 
This ts am appalling picture and one that 
should put us on our guard lest we commit 
the error of  rradiating the pregnent 
uterus. I” 1 out of every 2 chilcren is 
mentally or physically defective folowmg 
therapeutc pelvic irradiation of the gravid 
uterus two precautionary measures would 
seem to be indicated. First, that 2 dizg- 
nosis of pregnancy should be made befere 
proceeding with irradiation, and secoréc, 
that the эгерпалсу should be terminated 
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prior to irradiation. Happily, it s now 
possible by means of a biological test (the 
Aschheim-Zondek test) to diagnose preg- 
narcy in the first week of gestation. 1 
would suggest that, before proceeding to 
irradiate a cancer ef the cervix in a 
childbearing woman, the biological test 
for pregnancy be made as a routine pro- 
cedure. Where this precautionary measure 
is not adopted an exploratory curettage 
shculd precede the application of rcentgen 
rays or radium. 

While the percentage of abnormalities is 
greater when radiation therapy is carried 
out in the early fhonths of gestation, it 
must be borne in mind that the cells of the 
cer tral nervous system are sensitive to the 
rays to a high degree throughout the entire 
period of fetal development. The amount 
of radiation does not seem to bear any re- 
lat on to the severity of the defects. How- 
ever, there is no evidence that diagnostic 
pelvic irradiation injures the developing 
fetas. While defects in growth are com- 
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monly observed it is remarkable that even, ` 
heroic doses of radiation seldom interrupt 
pregnancy. The fetus usually continues its, 
development to term though the growth, 
may fail to proceed in an orderly nlanner. 

Animal experimentation and clinical ob- 
servations bring us to the conclusion that 
ova damaged Бу irradiation are incapable 
of fertilization. It follows that pregnancies 
occurring subsequent to irradiation will 
pro»ably not be seriously influenced. In 
interrupting the pregnancy where the can- 
cer is far advanced, and hence infected, 
my preference is for abdominal hysterot- 
omy—this to minimize the incidence of 
postabortive infection. As an additional 
precaution, I think it wise to defer irradia- * 
tion for at least a week following the inter- 
ruption of the pregnancy. Every pregnant 
ute-us that is invaded is potentiafly in- 
fected and it is well to await such time as 
wil! assure the absence of infection before 
resorting to irradiation.* 


* For discussion see page 494. 
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`+ CLINICAL RESULTS AND HISTOLOGIC CHANGES 
FOLLOWING THE RADIATION TREATMENT 


: . OF CANCER OF THE CORPUS UTERI* 


ë By A N. ARNESON, MD. 
From the Edward Mallinckrodt Institute of Radiology, and the Department of Obstetrics and Gynecology 
y ashington Jrizersity School of Medicine 


SAINT LOUIS, MISSOFRI 


Ceo of the uterine corpus 
may be confined to the uterus fcr a 
considerable period of time after the orset 
of the disease. For this reason, a relatively 
high percentage of the cases are оре: ble 
when the diagnosis is established. А mong 
the patients with early lesions, surgery has 
proved to be am efficient method of treat- 
ment. It is generally agreed that irracia- 
tion is to be employed in cases of advenzed 
diseage. Not all patients with early lesions 
can be treated by hysterectomy, however, 
because cancer of the corpus uteri tends to 
occur in elderly women. Age alone may 
not contraindicate an operative proce lure, 
but there are ‘requently associated con- 
ditions that increase the risk considerak ly. 
In such instances irradiation has been used 
with good results. 

Other ‘actors besides the patient's age, 
"physical condition, and extent of the dis- 
ease, are of importance for determininz -he 
proper method of treatment. There is evi- 
dence that hysterectomy alone is irade- 
quate for all patients with operable lesons. 
Mahle,” Lindsay," Healy and Cutler,” 
Kamnikez," ard others, have demen- 
strhted that a definite relationship exists 
between the histologic structure of the 
tumor ard the end-result. In the well- 
differentiated lesions a high percentage of 
eges has been obtained. Practically acne 
of the patients with anaplastic varist es 
of carcinoma have survived if treated 5y 
susgery alone. Healy and Cutler repcrted 
that the diffuse or anaplastic carcinoma, 
Grade ту, represented 12 per cent of thair 
series of 100 cases. Six patients treated 
by irradiation, or combined irradiation 
and hystergctomy, were cured. They folt 


* & Read at the Twenty-first Annual Meeting, America: E adium Society, Kansas City, Mo., May 11-12, 


that surzerv alone was distinctly contra- 
indicated in this group. In a recert paper 
by Murphy” no five year operative cures 
were reported for patients with tumors ef 
histologic Grades mr and tv. However, 
among patients with ethe same ‘ype ef 
lesions who were treated by irradiztion, 15 
per cent and 14 per cent, respectively, vere 
free of d sease. 

The induence of the histologic ty »e usen 
the prognosis, and the large number of 
patients not suited to surgery due 20 asso- 
ciated constitutional conditions, aas led 
to a greater use of irradiation in the trest- 
ment of corpus cancer. Some authors advo- 
cate radi im and roentgen rays for 211 cz ses 
of this disease. However, it should Бе ncted 
that the ntrauterine application of radrzum 
is not a simple procedure. It is dificul- =o 
determine the size and location of the 
primary lesion. The tumor may form a 
bulky mass that will distort the cevity зо 
greatly tnat radium cannot be apoliec n 
a manne- that will deliver a suita»le dE- 
tribution of radiation. Approximately 22 
per cent of the cases are compliceted Fy 
myomata that may also distort the сау te. 
Sampson’! has demonstrated the а: са! -ies 
encountered in making a correct грріж з- 
tion of radium in such instances. Roent- 
genograms were taken of a numbe- cf r=- 
moved uteri after capsules had ‘been im 
serted to simulate the intrauterine trea-— 
ment of corpus cancer. An opaque n aterial 
was used to outline the cavity. It wes 
usually impossible to place the capsules m 
a positior that would adequately ir-adiate 
all portions of the tumor. He discussed -Fe 
danger of tae radium capsule actirg as a 
piston to “orce Ь оой containing tumor cel s 
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through the lumina of the tubes into the 
peritoneal cavity. There is also the pos- 
sibility of perforating the uterine wall if 
pressure is made during the insertion of 
rad um against a portion of the myome- 
trium that is infiltrated by the cisease. 
Some authors consider endometrial cancer 
to be radioresistant, and therefore not 
suited to radiation treatment. Others have 
feared that the use of roentgen rays or 
radium would increase the technical dif- 
ficulties of an operation performed at a 
later date. This has not been the experience 
of Healy.! !* Postoperative roentgen treat- 
meat has been used fairly extensively. 

Both irradiation and surgery have been 
demonstrated to be of value in the treat- 
meat of carcinoma of the uterine body. It 
is desirable to avoid a debate upon the 
advantages of one method over another, 
which may result in destructive criticism 
rather than constructive information. Clin- 
ica. results must be compared, and the 
effect of irradiation upon corpus lesions 
should be studied. These observations will 
contribute data upon the degree of radio- 
sensitivity of cancers of the corpus uteri, 
and their response to different amcunts of 
radiation. Technical procedures may be 
devised for delivering an adequate dose 
throughout the tumor-bearing region with- 
опт over-irradiating surrounding normal 
tissues. 

“or comparing the results from surgery 
and irradiation a large number of patients 
should be used. To collect a group »f suffi- 
cient size one must depend upon published 
statistics. [n such an instance it is difficult 
to obtain a uniform type of material. The 
comparison must be made upon cperable 
cases. 

Heyman?’ has divided his patients into 
th-ee groups. If it seems possible to excise 
the tumor, and the patient is in suitable 
coadition for surgery, the case is grouped 
as being clinically operable. On tbe other 
hand, if such an individual is a poor opera- 
tive risk because of associated constitu- 
tional conditions, she is classified аз tech- 
nieqlly operable. Patients with extension 
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of the disease beyond the limits of thee 
mycmetrium are termed inoperable. If 
both the corpus and cervix are involved, 
he prefers to consider them under an in-, 
dependent grouping. He states that *'most 
of these cases seemed to correspond to the 
classical description of corpus cancer and 
until quite recently we have registered 
them as such. During later years, however, 
we have temporarily kept them separately 
under the heading, Cancer Corporis et 
Colü Uteri.... Our possibility of compar- 
ing different statistics on corpus cancer 
will be entirely ruined if one clinic places 
these with the corpus cases and another 
with the cervical cancers. . .. It isa fact that 
it frequently is impossible to place these 
cases in one or the other conventional 
groups without violating the diagnosis." 
All of his patients were treated by irra- 
diation. In a few instances this was fol- 
lowed by hysterectomy if the primary 
treatment proved unsuccessful. Among 42 
pat ents classified as clinically operable the 
five vear relative cure rate was 64.3 per 
cent. In the technically operable group 
were 79 patients, of whom 39.2 per cent 
survived. More than half of the 56 cases 
of cancer corporis et colli uteri had ad-, 
varced lesions, but about one-fourth were 
apparently early. Only 35 of the patients 
were treated, and of this number 25 per 
cent were five year cures. The different 
results obtained in these groups illustrates 
the importance of such a classification in 
providing a uniform material for compar- 
ing radiological and surgical trgatment. In 
most publications upon the results from 
irradiation it is not possible to separate 
the clinically and technically operable 
patients. R 4 


In the absence of any widely used classi- , 


fication of this sort, any large series col- 
leczed for evaluating the two methods mtst 
be made up of patients with operable le- 
sions, without regard to their physical 
condition. Furthermore, it is not practical 
to consider the effect ofthe histologic type 
upon the end-results, because*these data 
are omitted in many reports. Upon tts 
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RADIATION TREATMENT OF 
CASES 


CORPUS CANCE2—ALI. 


FIVE YEAR RESULTS* 

















Е Num- | Num- | Per 
Author ber ber | Zent 
Treatesl| Living | Cu-ed 
von Jaschke?" 131 5 SS 
Healy and Cutler" 39 16 E 
von Büben* | 26f 4 5 
Bowing and Fricke? | 64 12 9 
Burnam* 69 19 3 
von Mikulicz-Radecki | 
and Volbracht? 40 18 26 
Haupt!” 17 5 29 
Beattie! 10 3 © 
Hurdon and Chambers!" 7 + кў 
Dietel? 92 | 28 © 
Voltz? 138 $6 | si 
Norris? 28 15 | £4 
Busch? 16 5 | І 
Heyman'^ 163 36 | =] 
Nordmeyer™ 28 12 23 
Wintz** 171 73 23 
Murphy” 77 21 —7 
Total 998 372 = 














* Collected statistics upon the radiation treatment cf «1l cases 
of corpus cancer. 
+ Statistics include traced patients only. 
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basis it is interesting to note that s2veral 
authors¥ 17.27.29 are in fairly close agree- 
ment as to the average percentage of five 
year cures in collected statistics. For all 
cases treated by irradiation, includ ng both 
operable and inoperable lesions, are-age 
five year cure rates of from 32 to : 6 per 
cent have been shown. Among patients 
with operable lesions from 47 tc c4 per 
cent have survived this period of zine. In 
every large series the cures obtained from 
hysterectomy have been from 55 tc 59 
per cent. 

The results given by a number of difer- 
ent authors have beef grouped -ogether 
for comoarative purposes in this report. 
For the most part these publicaticns have 
appeared during the past six years. In 
Table 1 are given the statistics that Fave 
been colected upon the radiatioa treat- 
ment o all cases. Both operable and 
inoperable lesions are included. It can be 
seen that the rive year cures obtzinsc by 
the various authors varied from :5 to $7 
per cent. However, if the entire series of 
998 patents is considered, 372, o- 27 per 
cent, survived. This value compares “awor- 
ably wita that noted by others for col e-ted 
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RADIATION TREATMENT OF COREU. 


CANCER—OPER_BLE AND INOPERABLE CASES 


FI<E YEAR RESULTS* 





Operable Cases 


Inoperable Cases 




















Author NE 
N amber | Number | Per Cent | Number | Number | Pe Cert 

: А T-ezted | Living Cured | Treated | Living Cured 
Bowing and Fricke? r6 8 | 50 48 4e 8 
Burnam* c 15 55 42 4 9 
von Mikulicz-Radecki and УоЬгасһе" z4 18 es 6 o d 5 
Hurdon and Chambers!" 5 4 80 | 2 о 5 
Dietel® tj 28 34 | 9 о 2 
Voltz? ts 50 59 53 6 11 
Heyman!’ 22 27 | 64 35 9 26 
Nórdmeyer? =8 12 43 — = = 
Wintz** с 66 70 76 7 9 
Murphy? =8 22 38 19 о 3 
Total | 43 | 250 53 | 290 30 тэ 


e. 








" ~ o. + B - c + ө». а . H 
* Collected statistics upon the radiation treatment of omus cancer. The patients have been divided into operable ane inop-rable 
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statistics on all cases treated by irradiation. 

Ап attempt was made to separate the 
patients included in Table r into operable 
and inoperable groups, but it was not pos- 
sible to make such a classification in every 
instance. These data „аге given in Table 
п. Among the operable cases the five vear 
cures varied from 34 to 80 per cent. Of the 
entire number of 473 patients, 250, or 53 
per cent, survived this period of time. Only 
10 per cent of the 290 inoperable cases 
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SURCICAL TREATMENT OF CORPUS CANCER—OHLERABLE 
GASES 
FIVE YEAR RESULTS* 





Num- | Num- Per 
Author | ber | ber Cent 
(Treated) Living Cured 














Stacy* 2881 184 64 
von Jaschke?" 451 23 &О 
von Büben^ 281 | 12 43 
Pfleiderer’? 176 85 48 
Burnam*? | 6 3 50 
Kamniker? 40 | 26 65 
von Mikulicz-Radecki 
ard Volbracht?! | 65 34 gd 
Haupt!” | 45 | 35 7 
Smith? 152 =$ СІ 
Beattie! | 12 g j€ 
| р 
Norris? | 5 1 бо 
Busch* | зї 14 45 
Nordmeyer?* 344 | 24 7l 
Tote 92 $30 | 57 





* Collected statistics upon the surgical treatment оѓ corpus 
cancer. 
f Statistics include traced patients only. 


were reported as cured. These data are al- 
most identical with those given bv other 
autaors {pr similar studies. 

The surgical statistics that have been 
collected are shown in Table ii. In some 
of the publications it was stated that post- 
operative roentgen treatment hac been 
used. Among the various reports the five 
year results ranged from 43 to 85 per cent. 
For the entire number of 927 patients, 530, 
ог £7 per cent, were cured. 

In each series of collected statists the 
average five year result has comoared 
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favcrably with the values given by othere ` 
authors. A greater percentage of five year 
cures has been obtained from hysterectomy e 
thar by irradiation. It should bg noted, , 
however, that in small groups of cliñically 
operable patients reported by Heyman," 
Hurdon and Chambers," and others, the 
irradiation statistics are superior to the 
average result from surgery. It 1s impor- 
tant that a similar classification of corpus 
cases be adopted by all authors. Ву this 
means it will be possible to collect a more 
uniform tvpe of material so that a more 
accvrate evaluation of the two methods 
can be made. 

Several publications have been pre- 
sented upon the combination of irradiation 
and hysterectomy in the treatment of 
cancer of the corpus uteri. Postoperative 
roertgen treatment is employed frequently. 
This has not resulted in any marked im- 
provement over the results obtained from 
surgery alone. Preoperative irradiation 
seems to be of greater value. In a recent 
repcrt by Healy!’ the effect of treatment 
administered before and after hysterec- 
toms was compared upon 24 patients with 
adenocarcinoma, Grade 111. Fifteen of the 
patients were irradiated before the uterus , 
was removed. Of this number, 60 per cent 
were cured. In g patients postoperative 
treatment was given, and only 33 per cent 
survived. It should be noted that most of 
the patients who were treated before opera- 
tion received an intrauterine application of 
radium in addition to roentgen radiatign. 
These who were given postoperative irra- 
diation were treated by means of roentgen 
rays alone. 

In Table iv are given the results re- 
ported by a few authors for the combina- 
tion of irradiation and surgery in the 
treatment of cancer of the corpus uteri. 
All of these patients received irradiation, 
usually given by means of an intrauterine 
app ication of radium, before hysterectomy 
was performed. Of the entire group of 91 
patients, бо per cent wese five year cures. 
In comparison with other colleeted statis- 
tics the number of patients is not large. 
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Š Taste IV 
COMBINED IRRADIATION AND HYSTERECTOMY IN THE 
TREATMENT OF CORPUS CANCER 











Ы FIVE YEAR RESULTS* 
е – ET С] = == —— n 
| Num- | Num- P-r 
Author ber ber Cent 
Treated Living | Cu-ed 
== . = = 
Healy and Cutler’ | 22 17 e» 
Bowing and Friele’ | g 35 
owing and Fricke | 45 23 zi 
Burnam* | 9 5 25 
Norris? | i$ | 10 е6 
Total | 91 сс ьо 





* Collecte- statistics upon the combination of irradiatic fo'- 
lowed by hysterectomy in the treatment of corpus cancer. 
The average result 15 not improvec mna- 
terially over that obtained from surgery 
alone. However, the statistics given Бу the 
various authors are interesting. In cnly 
two instances were the five vear cures less 
than 60 per cent. One of these is the result 
reported by Bowing and Fricke.? Of слег 
45 patients, 18 were described as havirg a 
favorable prognosis. The remaininz 27 
were considered unfavorable. In the fa-or- 
able group 72 per cent were five vear 
cures. Among the others only 37 per cent 
survived. Despite the fact that the total 
number of patients included in Table rv is 
not great, the excellent result reportec by 
each author indicates that the comb na- 
tion of irradiation followed by hysterec- 
tomy, whenever practical, is the metnod 
best suited to the treatment of cance- of 
the corpus uteri. 
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The results in the treatment of cancer of 
the corp is uteri on the Gynecological Serv- 
ice of the Barnes Hospital, and the Wasa- 
ington L niversity School of Medicine, Lave 
been resorted by Newell and Cross2n.”8 
Their statistics included the patients o5- 
served trom 1921 to 1929. The ауе-г е 
cure rate ^or all cases treated by vancas 
methods was 56 per cent. Among то pa- 
tients treated by hysterectomy alone слете 
was a 6; per cent five year survival Sar- 
gery and irradiation were combined im 23 
instances, and resulted in a cure rete cf ёо 
per cen. Of the 13 patients treated by 
irradiation alcne, 15 eper cent survived. 
Both roentgen rays and radium were en- 
ployed. In some instances, however, on y 
roentger rays were used. This ‘orn of 
treatmenmt was given before or after ope-a- 
tion, or ezmploved alone. 

At the present time a greater number of 
patients are available for five year stats- 
tics. However, for the data here given, on y 
the patents who had received ал int-a- 
uterine application of radium have been 
considered. In 28 instances a tancem was 
applied эеѓоге the uterus was removec, or 
in combmation with roentgen treatment. 
To this number have been addec the 20 
patients treated by hysterectomy ab, 
who were reported by Newell and Zrossen. 
Since those who were irradiated by mezas 
of roentgen rays only have not deer in- 
cluded, the total group is composed >` a 
lesser namber than appeared in the pre- 
































. Tasie V 
А FIVE YEAR RESULT* FOR ALL METHODS ОЕ TREATMENT* 
Surgery Alone | Irradiation ard Surgery Irradiatién Alone 
Histologic [== i : == 
• Type | Number, Number Рег Cen | Number) Num эег|Рег Cent), Number| Number Рег Cent 
Treated | Living | Cured | Treated | Livirg | Cured | Treated Living | Cvred 
Grade 1 3 3 100 I І 102 2 1 :© 
e Graden 7 | 5 71 3 3 оо | 6i iT 7 
Grade mı 6 4 67 | 5 | 5 102 7 3 23 
. Grade Iv 4 т | 3 | 1T O 2 3t о с 
Total 20 13 65 | 10 9 go | 18 5 -8 
I i 











Е ° 
* Five year gesults in different histologic varieties cf earcer of the corpus utem from all methods of treatment. 


+ Indicates a patient in whom both the corpus and cerv x were involved by t е cisease. 
е + " . . - 4 = 
€ Indicates 3 patients in whom both the corpus and се vix were involved by the disease. 
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vious publication. Of the 48 patients used 
for this report, 27, or 56 per cent, are free 
of disease. The average cure rate for all 
me-hods of treatment is the same as was 
noted before. 

In Table v are given the results accord- 
ing to the histologic variety of tumor. The 
classification into various groups hes been 
made upon data presented by Healy and 
Curler. It can be seen that the best results 
from surgery alone were obtained in the 
move adult types of lesions. 

Only one of the patients who received an 
intrauterine application of radium followed 
by hysterectomy Failed to survive five 
vears. This was a case of Grade ту car- 
cinoma involving both the corpus aad cer- 
vix Operation was performed because 
рустеѓга developed after the insertion of 
radium. All of the remaining 9 patients 
were operable, and have been cured. It 
should be noted that this excellent result 
will not be maintained as patients treated 
during the past five years are added to the 
statistics. Some of those observed more 
recently have died. While the number of 
pat ents who received the combined treat- 
ment is small, it is significant that all of 
the patients with Grade т lesions shown 
in the table have been cured. This result 
illustrates the importance of irradiation in 
the treatment of the undifferertiated 
varieties of corpus cancer. 

АП of the patients treated by irradiation 
alore were inoperable because of the extent 
of tne disease, or some associated coastitu- 
tional disorder. Of the 18 individvals in 
this group, 28 per cent are alive and well 
five or more years after treatment. Three 
of the pagients with Grade п lesions, and 
one with a Grade ту tumor, were cases of 
corpus and cervix cancer. These patients 
will be considered under a separate zroup. 

If the cases of corpus and cervix cancer 
are separated from the total number of 
patients, there remain 14 who were treated 
by irradiation. alone. These have been 
classified into technically operable and in- 
operable groups in Table vr. As was stated 
befcre, there were no clinically cperable 
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cases treated bv this method. Of the 7* 
patents with technically operable disease, 

4 are five vear cures. One of these had ae 
Grade т lesion, and 3 had Grade rry tumors. , 
No patients with advanced disease have 

lived for this period of time. 


* Taste VI 


TREATMENT OF CORPUS CANCER 
FIVE YEAR RESULTS* 


RADIATION 














| Num- | Num- | Per 
Clinical Group ber ber Cent 
Treated| Living | Cured 
Technically operable 7 4 oF 
Inoperable 7 o o 
= 
Total 14 4 28 











* Imadiation results in technically operable and inoperable 
patierts. No clinically operable patients have been tr@ated by 
irradiation alone. 


There were § cases of corpus and cervix 
cancer. One of these was treated with 
radium followed by hvsterectomy, and the 
others bv irradiation alone. In Table уп 
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CARCINOMA OF CORPUS AND CERVIX 
FIVE YEAR RESULTS* 

















Num- | Num- | Per 

Method of Treatment ber ber Cent 

Treated| Living | Cured 

— | ч 

Irradiation alone 4 I 25 
Irradiation and surgery І о о 
Ы . 
Tota. 5 é 20 











* Five year results among patients in whom both the corpus 
and cervix were infiltrated by the disease. 


е 
аге given the results for these patients. 
In every instance the disease was ad- 
vanced. The one patient who survived was 
irradiated, and had a Grade її tumor. 

Due to the small number of patients 
with corpus cancer reported here, care must 
be exercised in drawing any conclusions. 
In general, however, the findings are in 
agreement with those noted *by other 
authors. The results from hysterectonty 
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* alone have been superior to those ob-a ned 
in technically operable patients treated by 


eirradiation. The greatest percentage of 
. cures fgom surgerv occurred in patients 


wit) adult lesions. Among those with 
Grades 111 and ту carcinoma, the incidence 
of five year survivals wgs considerably 
lower. It is interesting to note that of the 
7 patients with Grade 1 tumors treated 
by irradiation, 4 were technically operable. 
Of this number 3 are alive and well. In this 
small group the result from irradiation 
has been superior to that obtained f-om 
hysterectomy alone. No patients with 
Grade 1v carcinoma who were treatec by 
irradiation had operable lesions. 

The best results were obtained in the 
group that received an intrauterine appli- 
сабор of radium before hysterectomy At 
the presert time the greatest value of these 
data is that all 5 patients with Grade 1и 
carcinoma were cured. It has already Feen 
stated that the single example of a Grade 
Iv lesion was a patient with disease involv- 
ing both the corpus and cervix, who was 
operated upom because pyometre de- 
veloped. 

All of the patients with carcinome in 

‚ the corpus and cervix had advanced lesions. 
Only one has been cured. Until a g-eater 
amount of data has been obtained it sems 
desirable to place these patients -n an 
independent group. 

It is evident that hysterectomy alone 
is not adequate treatment for all patients 
with corpus cancer. Preoperative irradia- 
tion has centributed to an improvement in 
results. The combined method of treat- 
ment is to be advocated, whenever practi- 
ca], for all patients. It is particularly īm- 
portant in those with undifferentiated 
tumors. Irradiation alone may prove to 
be the best procedure in such instances. 
This will be decided when a large number 
of clinically operable patients have been 
observed in clinics treating all cases of 
cancer of the corpus uteri by irradiat-on. 

It is important that the histologic 
changes of*regression following irradiation 
should be studied. Two types of material 
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will be obtained. If a lethal dose лаз >een 
delivered the specimens will shew no 
tumor, anless the tissue has been -emoved 
before safficiert time has elapsed for ccm- 
plete destructon to occur. It is only in 
those instances in which a subletnal dose 
has been administered that the charges 
followinz radiation treatment саг be ob- 
served. 

For studying the histologic alterations 
occurring in corpus carcinoma, specimens 
from patients treated during the dast few 
years hz ve been included. In each instance 
an attempt has been made to estimate rhe 
amount o^ radiation delivered to the tu- 
mor. Fcr suck a purpose it is necessary 
to consider the size and shape of the uter ne 
cavitv, as well as the location of the pri- 
тагу lesion. Taese data were not complete 
in every instance. All of the patents re- 
ceived гп intrauterine application of ra- 
dium by means of a straight tandem Һас 
usually consisted of two capsules. In some 
instances roentgen rays were used also. 
For determining the dose delivered to the 
uterus, lata were taken from two other 
publ cat ons!” dealing with the distnbu- 
tion of -adiation throughout the ave-ege 
female pelvis. The estimation of tissue dose 
under алу circumstance can be approxi- 
mate oniy. In the present study the error 
may be as greet as О per cent. Neverthe- 
less suca observations are impor-amt ^or 
obta:ninz data upon the response cf corpus 
cancer to different amounts of габа бот. 

Six patients received more than 3.coo 
mg-hr. cf radium. In 4 of these no tumor 
could be demonstrated in ѕресцпевѕ teken 
two to eght months after the intrauterme 
treatment. Active disease was ёоппс in 
every instance if the dose had been less 
than 3,сос mg-hr. Healy? has performed 
abdomiral hysterectomy upon his дай >п 
from six to eight weeks after irrediation. 

* [n ths study all tissue doses have been expressed in 
terms af threhoid erytaemas. Тһе use of the word e-yteera has 
given rise te some misunderstanding. In a recenc paper by 
MacComb aad Quimty (The rate of recovery of qumar skin 
from the eff-cts of ha-d or soft roentgen rays or gamma r.ys. 
Radiology, 1636, 27, 19€-207), they adopted threshold pigmerta ion 


dose, or threshold skin dose for indicating the same amoun of 
radiaticn. - 
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Very little viable cancer was found in the 
gross specimens, and in more than о per 
cent of the cases none could be demon- 
strated bv microscopical examination. 
Beattie! studied curettings removed about 
eight days after radium treatment. The 
most marked changes were observed im the 
patients who received the greatest amounts 
of radiation. The tumor cells became swol- 
len, there was marked vacuolization of the 
cytoplasm, and the chromatin stained less 
deeply. No alterations were noted in the 
stroma or capillaries. The effects of a pro- 





Fic. 1. Adenoma malignum one week after treat- 
ment. Irregularities in irradiation effect in a region 
that received about 1 to 3 threshold erythema 
doses. 


tracted treatment with multiple exposures 
of roentgen rays upon epidermoid cancer 
of the cervix have been given in two pre- 
vious publications??? In the data here 
given for corpus lesions the histologic 
changes haye been due chiefly to radium. 

In general, the effect of irradiation upon 
endometgal carcinoma may be termed a 
process of glandular degeneration. This is 
characterized by a breaking up of the 
glandular structure, swelling of the tumor 
cells, pyknotic fragmentation of the nuclei, 
necrosis, leukocytic infiltration, and slough. 

The degree of radiation effect varied in 
different portions of the uterus. This is to 
be expected since there was marked varia- 
tion in the dose delivered bv the tandem to 
varigus parts of the uterus. Tissue nearest 
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the radium would receive a much greater e 
amount of radiation than cells located at a 
distance of 2 or 3 cm. away. However, an, 


irregular distribution of radiation effect , 


has been noted in single sections? ‘The 
changes may range from almost no altera- 
tion to nearly complete glandular degen- 
erat on. This can be seen in Figure т. In 
this patient the uterus was removed seven 
davs after 1,600 mg-hr. of radium had been 
given. The lesion was an adenoma malig- 
num Grade 11, located in the right horn of 
the uterine cavity. It was relatively small 
in size, and had probably been from 2 to 
3 cm. distant from tandem. The tumor may 
be estimated to have received from 1 to 3 


threshold erythema doses. No marked * 


effect could be noted in the gross specimen. 
In the photomicrograph it can be seen that 
two areas show beginning glandular de- 
generation. In one the process is rather 
marked. Another area immediately ad- 


jacent to those mentioned shows unaffected 


tumor. The same phenomena were ob- 
served in similar studies upon epidermoid 
carcinoma of the cervix.’ Serial biopsies 
taken during a course of protracted roent- 
gen treatment showed that some tumors 
reached a certain degree of degeneration, , 
and then ceased to show further alteration 
in spite of additional doses of exter- 
nal irradiation. Radio-immunization would 
seem to be a factor in explaining these 
observations. However, an alternate ex- 
plaration was formulated upon the fact 
that radiation changes were irregulagly 
distributed in the various smallespecimens 
removed for biopsy. Such variations were 
apparent within the range of a few microns. 
An explanation for the differences within 
narrow ranges was sought in the irregular 
effects upon capillaries, or irregularities in 
their distribution. No evidence was found 
for the direct support of this interpretatich. 
In some relatively undifferentiated tumors 
there may be a tendency toward adutt 
squamous differentiation in small foci. 
Ma-uration under irradiation was found to 
be most marked in those areas. It was 
thought that this might explain the foeal 


г 


VoL. 565. No. 4 


echaracter of th» changes. The areas which 
remained unaltered probably represented 
eportions o* the tumor which with the doses 
.emplovad for some reason escaped altera- 
tion, That thes» areas were not immune to 
larger doses appeared from the fact that in 
most instznces residua of the tumor after 
roentgen treatment responded in a normal 
fashion tc radi im. The focal character of 
radiation changes in corpus cance- were 
not so markec in lesions that received 
greater dcses tian the one already men- 
tioned. 
More marked alteration of the tumor 
was apparent in a uterus removed seven 
days after the application of 2,400 v g-hr. 
of radium. The lesion was ап adeacma 
malignum Grade п, that involved all of 
the endometriam. Mvyometrial involve- 
ment was not marked. Some portions of 
the neoplesm did not receive more than 
from 2 te 4 threshold erythema coses. 
From то to 20 threshold erythemas were 
delivered -o tissue near the tandem. The 
interior of the uterus was covered wich an 
inflammatory exudate that in some areas 
replaced completely the endometrial lmmg. 
The absence of -umor cannot be considered 
eas positive evidence of radiation effect. 
One must admit the possibility of the dis- 
ease having been removed by curettage 
at the time radi im was applied. In sections 
removed f-om portions of the uterus taat 
received c smell dose, an inflammatory 
reaction «оша be demonstrated micro- 
scopicallv. This was most marked near the 
surface of she endometrium, in which there 
was consilerable free blood and fbrin. 
The recen: cure-tement must have cor trib- 
uted to these changes. Carcinoma show- 
ing beginn ng glandular degeneratior could 
be found in the deeper lavers of the enco- 
metrium. There was an intense leukceytic 
infiltration which in places invaded d rectly 
the walls ef the glands. This resulted in a 
1655 of structure, and a breaking up cf the 
tumor celb so -hat thev existed singly or 
in small groups These alterations сап be 
seen in F*&ure 2. In all probability this 
uterus wa: removed before the maximum 
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degree of histological change had осс ите. 

A similar lesion was irradiated with the 
same dose and removed five anc г half 
weeks after the insertion of the tamcen. 
The patient was given a course of roentgen 
treatment four weeke before hvsterec-om v. 
The distribution of various amourts of 
radiation throvghout the uterus was prac- 
tically identical with that noted in the 
previous instaice. It may be assumed, 
therefore, that similar changes were oro- 
duced in the two neoplasms. 

In the specimen removed five and a half 


weeks after treatment there was an*abua- 
1 5 i 





Fic. 2. Adenoma malignum one week after t-ezt- 
ment. Leukocytic invasion of a gland, ard inflam- 
matory reaction in a region that received aocu- 2 
to 4 threshold erythema doses. 


dance of viable tumor. This may Бе e- 
plained upon one of two possibilities. T>e 
amount of radiation delivered to the esicn 
either produced no change, or there wee 
portions of the tumor not destroyed com- 
pletely because the cells received a sub- 
lethal dose from which they recovgred. The 
latter sequence of events is probably <07- 
rect. That some effect was produced $ 
evident from the changes seen in other 
specimens, and the scattered areas cf de- 
generated tumor noted in this part-cular 
uterus. Individual cells were swoller, t-e 
cytoplasm was opaque, and there was 
fragmentation of the nuclei. For the n cst 
part the glancular structure was main- 
tained, except taat in the more degenerated 





Fic. 3. Adenoma mali8num five and a half weeks 
after treatment. Residua of degenerates! tumor 
surrounded by fully viable cancer. The affected 
region probably received more than < tareshold 
erythema doses. 


portions were formed conglomerate masses 
of hyalinized tumor cells. Lymphocytic 
infiltration was fairly intense, and scattered 
foreign body giant cells could be found. In 
certain areas there was some irregularity 
in the size and shape of stromal cells. While 
the degenerative changes were focal in 
character, they were not confined to single 
glands. These phenomena can be seen in 
Figure 3. 

Adjacent to foci of degenerated rumor 
were areas of viable cancer. In some in- 
stances these cells formed large masses. 
There was a tendency toward this forma- 
tion in the original specimen taken before 
treatment. The presence of apparently un- 
affected tumor may be attributed to the 
fact that a considerable portion of the 
tumor recovered from the damage that had 
been produced by the treatment. In the 
absence of serial biopsies there is no posi- 
tive proof of this interpretation. In studies 
upen epidermoid cancer of the cervix, 
ma-ked changes followed the administra- 
tion of external irradiation. In some in- 
stances the primary lesion was hezled, and 
bio»sies free of tumor were obtained. How- 
ever, the doses that had been delivered 
were sublethal. In spite of the evidence of 
a clinical cure, positive biopsies cculd be 
obtained within two weeks after the com- 
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pleton of roentgen treatment unless ra-e 
dium had been applied. 


In each of the 3 cases of cancer of the cor-, 


pus uteri that have been considergd, some, 


porrions of the tumor received less than 4 
threshold erythema doses. The disease was 
not destroved completely in any of the pa- 
tients. Compléte regression has occurred 
in adult lesions if the minimum amount of 
radiation distributed throughout the neo- 
plasm was greater. In a patient who was 
given 3,600 mg-hr. of radium, it has been 
esti nated that all of the tumor received at 
least 4 to 8 threshold erythema doses. Four 
months after treatment the uterus was 
curetted. À small amount of tissue was 
obtained which consisted chiefly of a rather 
соа-ѕе endometrial stroma. In some areas 
the structure resembled connective tissue. 
There was moderate lymphocytic infiltra- 
tior, and in widely separated areas could be 
found an occasional gland. These were of a 
simole structure, and usually lined with a 
single laver of degenerated cells. No cancer 
was found. These changes can be seen in 
Figure 4. Hysterectomy was not performed 
and the patient has remained free of dis- 
ease for four years. 


S milar results were noted in another, 


instance. The patient was given 4,000 mg- 
hr. of radium, which was followed by two 





Fic. 4. Curettings removed from an adenoma malig- 
num four months after treatment. All of the dis- 
ease received at least 4 to*8 threshold erythema 
dcses. Specimen contained no tumor. There were 
a ew isolated glands. .* 
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«courses of roentgen treatment. The mini- 
mum amount of radiation delivered to any 
eportion of the tumor within the uterus was 
„ probably between 5 and то threshold ery th- 
ema doses. Hysterectomy was performed 
eight months after the insertion of the tan- 
dem. The uterine cavity was lined with a 
layer of hyalinized tissue about 3 or 4 mm. 
thick. In the deeper portions were remnants 
of completely degenerated and unidencifi- 
able cells. Between the hyalinized layer and 
the underlying myometrium, along a fairly 
well distinguished line of demarcation, 
were occasional thin-walled blood vessels. 
These appeared to have developed after 
necrosis had occurred, and probably repre- 
sented an attempt toward healing. The 
muscle cells also showed evidence of hya- 
line changes for a depth of several milli- 
meters. No viable carcinoma was found in 
the uterus. In one region only were there 
any remnants of endometrial glands. These 
could not be identified positively as having 
been tumor. In some instances all epithe- 
lial elements were missing, and only fbreus 
tissue interspaces remained. In other foci 
could be seen the residua of glandular 
structures. The epithelial cells were swol- 
len, and the nuclei were fragmented. There 
was a tendency for some cells to be more 
acidophilic. Hyaline degeneration was 





Fic. 5. Adenoma malignum eight months after treat- 
ment. All of the disease in the uterus received at 
least 5 to то thresh8ld erythema doses. No viable 
tumor. Оу in the region shown were there any 

* remnants of glandular structures. 
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Fic. 6. Ovarian metastasis њот the tumor showr in 
Figure -. Evidence of radiation effect indicates 
that the extension had taken place before teat- 
ment w-s given 


marked, and small conglomerate masses 
were formed in which cell borders aid 
separate ruclei could not be id2ntined. 
These сі anges can be seen in Figure 5. 

In one of the ovaries removed with the 
uterus was found a deposit of active zar- 
cinoma. This is shown in Figure 5. Some 
radiation effect can be noted, which iadi- 
cates that the extension had taken place 
before treatment. Throughout the uterus 
was delivered a lethal amount of radiaticn, 
but the dose reaching the metastasis was 
subletha.. In such an instance the disezse 
in the ovary would have continued to 
grow, апі the patient would not have ken 
cured if hysterectomy had been emitzed. 
The operation was performed one year ago. 
There has been no evidence of recurrence 
up to the present time. 

The undifferentiated varieties o* corpus 
cancer have shown more marked histologic 
changes than the adult forms. A patent 
with adenccarcinoma, Grade 111, Was given 
2,000 mz-hr. cf radium. The ute-us was 
removed four weeks later. There was єх- 
tensive myometrial involvement. The dcse 
deliverec to some areas of tumor buried in 
the uterme musculature may be estimeted 
to have been from 1 to 3 threshold er-th- 
emas. Ir these regions the alterazicns in 
the rumor were greater than hed teen 
noted fer similar doses given to adult 

е 





Fic. 7. Adenocarcinomęą four weeks after treatment. 
Marked degeneration of the tumor in a region that 
received about 1 to 3 threshold erythema loses. 

lesions. Furthermore, the degree of regres- 
sive phenomena observed in ind-vidual 
cells was found to be more marked than 
had occurred from larger doses in well- 
differentiated tumors. In Figure 7 can be 
seen the marked tendency toward swelling 
of the cells, vacuolization of the cytoplasm, 
fragmentation of the nuclei, and hvaline 
degeneration of the tumor. These caanges 
were produced by an amount of radiation 
that was probably not greater than 3 thresh- 
old erythema doses. The patient was not 
cured and died of recurrence two vears 
after treatment. 

A patient with an anaplastic, Grade rv, 
carcinoma was given the same dose of 
radium. The uterus was curetted two and a 
half months after treatment. The tissue 
removed by this method was obtained from 
the lining of the cavity. Superficial pertions 
of the tumor had received a greater dose 
than areas*that may have been located in 
the myometrium. In all probability the 
curetting$ were from regions that had been 
given more than $ threshold erythema 
doses. No viable cancer could be ‘ound in 
the specimen. For the most part the ma- 
terial consisted of hvalinized inflammatory 
tissue. In a few foci could be founc small 
groups of degenerated tumor cells. А photo- 
micrograph of specimens removed before 
and after treatment is shown in Figure 8. 
That a lethal dose was not delivered 
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thrcughout the lesion was shown by thee 
fact that at a later date the patient devel- 
oped clinical evidence of active disease., 
These data are insufficient for deter- 
піп пе the lethal dose for cancer ôf the 
corpus uteri. Їп each instance there" has 
beem considerable error in calculating the 
amcunt of rádiation delivered to the 
tumor. However, if the estimations of tis- 
sue dose are within so per cent of the true 
valves, they do contribute important in- 
formation upon the effect of radiation in the 
treatment of this disease. There is evidence 
that corpus cancer will not be destroyed 
completely unless all the tumor receives at 
leas: 5 to то threshold erythema doses. In 


all probability the lethal dose for the aver- * 


age case will be nearer the greater amount 
of radiation. Adult lesions may be expected 
to require larger doses than the untliffer- 
entiated varieties. It is believed by many 
that glandular cancers are more radiore- 
sistent than some epidermoid tumors. The ` 
lethal dose for carcinoma of the cervix is 
probably between 6 to 8 threshold eryth- 
emas, if delivered within a period of two 
to four weeks." In treating corpus cancer 
by icradiation, the attempt should be made 
to deliver about то threshold erythemas to , 
as much of the tumor as is practical. 

The volume of tissue that will receive a 
lethal dose from an intrauterine tandem 
is not great. This has been shown histolog- 
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Fic. 8. Curetting from an anaplastic diffuse adeno- 
ca-cinoma, Grade iv, befowe treatment and two 
an l a half months after the applicatien of at least 


5 threshold erythema doses. .* 
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by the irregularities in radia-pn 
effect noted in various portions of the seme 
uterus. In every instance the destroyed 
"tumor has been within a radius of from О 
° to 4.0*c. from the radium. The atter-pt 
to teat adequately more distant tum эг- 


‚ bearing regions by increasing the dose frem 


the tandem wil! result in a Sreater amount 


' of local necrosis. The degree of unnecessary 


damage can be reduced if several capsa es 
are placec in various parts of the пзе те 
cavity. Bv this means a large dose -ill 
not be required for any particular сисе. 
Furthermore, any method that wil is- 
tribute the radium more widely throughout 
the cavity will improve the distribution of 


e radiation. Hurcon and Chambers,'? Бех ,'^ 


Schmitz,? 9.9 and others, have pubs ed 
diagrams showing the probable zone of 
effect* from several different methocs or 
inserting radium into the uterus. Deel’ 
has devised an intrauterine applicater эу 
means of which capsules within the cav ty 
can be arranged in a triangle, or in a so- 
called "bouquet." Heyman" fills the uterme 
cavity with containers of various sizes trat 
hold sources of radiation. In every instance 
the active length of the application ska ld 
extend from the external os of the cervix 
“to the top of the fundus. 

For any method a given dose can be 
delivered to a greater volume of tissu- if 
external irradiation is employed also. ' ae 
importance of combining the two has b=n 
shown in previous publications deakag 
with the treatment of cervical cancer. In 
irradiating the latter type of lesion ir таз 
been found advantageous to begin me 
treatment with roentgen rays. Such a pmo- 
cedure would seem to be equally appli-atle 
totorpus cases. Among patients with bu zy 
tumors distorting the cavity so greetly 
that a suitable application of radium cam- 
not be made, a preliminary course of roe t- 
gen therapy will facilitate the intrauter ae 
treatment by reducing the size of the <- 
sion. Furthermore, the danger of radi zn 
capsules forcing viable cancer cells through 


| the lumina,of the tubes should be reducz. 


«Greater amounts of external irradiat en 
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can be given if a divided dose technique 
is employed. Data are being obtained upon 
the histologic changes produced by roentgen 
rays. Alterations have been noted <ft2r the 
administration of from 1 to 2 threshcld 
erythema doses. In some instances g-earer 
amounts of radiation have produced al- 
most complete degeneration of the tanor. 
The most marked effects have occ ir-e1 in 
poorly differentiated lesions. It лаз not 
been unusual for a patient to be re iteved 
completely of uterine bleeding be ore the 
insertion of radium. 

From the дата that have been preser ted 
certain recommendations can be made for 
the treatment of corpus cancer. In datierts 
who are not to be operated upon a coarse 
of external irradiation, administered »v 
means of a divided dose technique. saccld 
precede the insertion of radium. From 4 
to 6 pelvic fielcs have been employec. For 
delivering 2 to 3 threshold erythema doses 
to the lesion it is necessary that егс crea 
receive about 1,500 roentgens (in éir). 
Patients with very advanced disease or 
those in whom there is a marked d2g-ee of 
infection or pelvic inflammation, may not 
be suited to this treatment. 

In every instance the active length of tae 
intrauterine application of radium siculd 
extend from the external os to the top of 
the fundus. Methods should be employ sd 
that will distribute the radium as widely 
as possible thrcughout the cavity. Fcr tae 
average uterus from 3,500 to 4,00c mg-hr. 
will be required. However, each pet ent 
must be individualized, and the cose ce- 
termined from the size and shape cf tae 
uterus and its cavity, as well as*the exteat 
of the disease end the method of apol ca- 
tion. 

If hysterectomy is to be performed. pre- 
operative irradiation should be adminis- 
tered in every instance. It seems desirz Ele 
to limit the roentgen treatment to eir gle 
exposures to each pelvic field. Fcllcwing 
roentgen irradiation an intrauterine грр 1- 
cation of radium should be made. I- is 
particularly important that this be dcne п 
patients with undifferentiated tumors, 30 | 
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' thar a large dose will be delivered to the 
lesion. If sufficient radiation effect 5 pro- 
duced there will be less danger of spilling 
viable tumor cells in the peritoneal cavity 
during the operation. 
years Healy"? has employ ed both ra- 
dium and roentgen rays in many patients 
before the uterus was removed six te eight 
weeks later. [n some instances it may be 
necessary to delay the operation fer this 
period of time. Additional data mav indi- 
cate the rate at which the tumor recovers 
from a sublethal dose. If there is a possi- 
bilizy that some portions of the disease 
have not been irradiated adequately, hys- 
terectomy should be performed, whenever 
practical, before recovery has taken place. 


SUMMARY AND CONCLUSIONS 


Not all of the patients with cancer of 


the corpus uteri who have operable lesions 
can be treated by hysterectomy, because 
the disease tends to occur in elderly women. 
Age alone may not contraindicate a surgi- 
cal procedure, but there are frequently 
associated conditions that increase the 
risk considerably. Furthermore, there is 
evidence that hysterectomy alone is in- 
adequate treatment for patients with 
poorly differentiated lesions. The m3uence 
of the histologic type upon the prognosis, 
and the large number of patients not suited 
to surgerv due to their physical condition, 
has led to a greater use of radiation in the 
treatment of this disease. Some authors 
have advocated radium and roentzen ravs 
for all patients. 

For evaluating surgery and irraciation, 
results from the two methods should be 
compared upon a large series of operable 
patients."In collecting statistics for а group 
of sufficient size, it is impossible to obtain 
a uniform type of material. This ts due to 
the fact that many authors do not separate 
the operable cases not suited to surgery. 
The clinical classification employed by 
Heyman provides a practical grouping for 
such a study. It is important that other 
authors adopt a similar method. 

If the physical condition of the patients 
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and the histologic varieties of the tumor, 


are disregarded, there is fairly close agree- 
ment as to the average five vear cure rate 
for collected statistics. 


practically identical with those noted by 
other authors. In each instance the results 
from hysterectémy alone have been slightly 
better than for irradiation alone. The 
greatest percentage of cures has been ob- 
tained when the two methods were com- 
bined. Preoperative irradiation is of greater 
valve than treatment administered after 
the uterus has been removed. These find- 


ings were also true for the small series of 


cases reported by the author. 

The histologic changes occurring after 
irradiation have been studied. These data 
are insufficient for determining the lethal 
dose for cancer of the corpus uteri. *dow- 
ever, there is evidence that in most in- 
starces the disease will not be destroyed 
unless all the tumor receives at least § to 
10 threshold erythema doses. 

The volume of tissue that will receive a 
lethal dose from an intrauterine tandem 15 
not great. This has been shown by the 
irregularities in radiation effect noted in 
various portions of the same uterus. Any 


method that will distribute the radium’ 


more widely throughout the cavity will 
improve the distribution of radiation. In 
every instance the active length of the 
application should extend from the exter- 
nal os to the top of the fundus. For any 
method a given dose will be delivered to a 
greater volume of tissue if external irradia- 
tion is employed also. 


I- is recommended that a course of 


roentgen treatment precede the intrauter- 
ine application of radium. By this means 
the danger of forcing viable cancer cells 
through the lumina of the tubes will be 
reduced. Furthermore, the 
radium will be facilitated by regression in 
the size of the tumor. For patients to ke 
treated by irradiation alone a divided dose 
technique should be used for administering 
roentgen rays 

If hysterectomy is to be performed, prs- 


n . e 
The values given 
for a similar study made for this répert are * 


insertion eof 
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Operative irradiation should be given in 
every instance. It seems desirable to limit 
the roentgen treatment to single expcsvres 
*to each pelvic field. Following roertzen 
*irradiati#r an intrauterine application of 
radiam should be made. It is particulerly 
important that this be done in parents 
with poorly differentiated twmors, so thet a 
large dose will be delivered to the lesion. 
If sufficient radiation effect is produced, 
there will be less danger of spilling v able 
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tumor cells into the peritoneal cav ty dur- 
ing the operation.* 


I wsh © acknowledge my indebtedness to Des. 
H. S. Crossen, F. J. Taussig, О. U. Newell. anc T. К. 
Browr for permission to include their pnvete pa- 
tients in the report. Special acknowledgmer t i= maie 
Dr. F. P. McNalley not*only for the use of ais pa- 
tients, but also for his assistance in the pashcosiecal 
study. 

Photom zrographs were prepared by Mr. Herry 
Schwarz. 


* For discussicn see page 494. 
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THE CALCULATION €F DOSAGE IN THE RADIUM 
TREATMENT OF CARCINOMA OF THE CERVIX* 


By CHARLES DzFOREST LU 245, M.D. 
The Charlotte Tumor Clis ic 


CHARL@TTE, NORTH CAROL МА n 


N THE large cancer clinics of the world 

different techniques are employed in the 
radiation treatment of cancer of the uterine 
cervix. While zhe methods used are similar 
and the results obtained varv only a few 
per cent, we feel that there are ercugh 
variable factors in the various techn ques 
to warrant an investigation of the cistri- 
bution of raciation in each. 

The purpose of this paper is the compu- 
tation of the effective dosage of radiation 
delivered into the tissues surroundinz the 
cervi of the uterus when it is treated for 
carcinoma by several accepted methods 
wherein radon or the radium salt is em- 
ployed as the source of radiant energy. 

Note that the term "effective dosage’ as 
used in this paper is only an attempt to 
compare the limitation of effective radia- 
tion of the different methods and is net an 
attempt at plo-ting all of the isodose curves 
in each method. This would require vol- 
uminous mathematical computations for 
multiple points in three dimensions anc its 
complicity would only confuse the reader 
and defeat the purpose of this paper. 

We realize the hazards of attempting to 
standardize 2 technique, yet in order to 
construct isodose curves for a given 
method, i, 1s necessary to be specific and 
choose some one set-up which is character- 
istic of several variations which ma» be 
employed by -he protagonists of a given 
school. 

Each patient must be treated indi-idu- 
ally and no rule of thumb can be apo ied 
to any case. However, all therapists nave 
certain forms of treatment applicable to 
the many, while each individual тау de- 
mand a variant thereof. For example, a 
colpostat cannot bg applied to a carcinoma 
of the cervix which fills the vagina, a vir- 


ginal vagina will not admit the bomb», and 
an Intrauterine tandem cannot be inserted 
unless -he external cervical os car be 
found. 

We have chosen four methods that are 
widely esed here and abroad: 

(1) Tae insertion into the cervi- of 
small needles containifg the radi im salt, 
gold racon seeds, or removable platinum 
radon implants, and a single intrzcervical 
capsule. 

(21 Taat employed at the Radium In- 
stitute cf Paris by Regaud and Lacassazne. 

3! Tae massive dose method cf Dr. 
Wm. P. Healy of the Memorial Hospital, 
New Yark City. 

(4) Tae method employed by D-. James 
Heymar of the Radiumhemmet. Stock- 
holm. 

The sze of the uterus on which the iso- 
dose curves are plotted is slightly larger 
than the average dimensions givea in the 
standarc texts on anatomy and gynecol- 
ogy, Би is probably smaller than the 
average uterus whose cervix is afflicted 
with carcinoma which is frequently lacer- 
ated, infected, boggy, and hence enlarzed. 
The dimensions of the uterus on waich the 
isodose curves are constructed are: ler gth 
8 cm., w dth 5.5 cm. at the inserticn of the 
oviducts, and thickness 3.5 cm. The ce-vix 
Is considered as being 3.5 cm. in d ameter. 
This later dimension is of impor-ancs in 
determiring the limitation of dcsage as 
will be saown later in the discussion. 

The isodose curves are constructec in 
two planes, median coronal, and hcrizoa-al 
through the widest portion of the coronal 
plane curves. The median corona cu-ves 
are of g-eater importance since tle route 
of metastasis is lateral and muck cf the 
radium containing apparatus is cesigned 


° ** Read at the Twenty-first Annual Meeting, American Radium Society, Kaasas City, Mo., May 11-12, 1936. ws 
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with the view to delivering as much radia- 
tion as possible into the broad ligaments 
anc the lymphatic drainage area. The hori- 
zontal curves show the amount of radiation 
delivered to the bladder and rectum and 
indicate the importanee of protecting these 
sensitive organs as much as possible by 
packing them away from the source of 
radiation. The distance between the blad- 
der mucosa and the source of radiation may 
also be increased by keeping the bladder 
empty by the use of an indwelling catheter 
wh le the radium is in place, and the rectum 
may be further protected by emptying it 
before the radium*is inserted anc by em- 
ploying frequent enemas during the radia- 
tion treatment. 

Frequently the primary lesion consists 
of a large cauliflower-like, pedunculated 
growth filling the vault and often the entire 
vagina. Obviously few of the standard 
vaginal applicators can be used to treat 
such a lesion. Heyman has designed for 
this type of tumor a truncated cone tri- 
sected axially into three equal parts which 
can be inserted between tumor and vagina. 
However with improved roentgen tech- 
nique employing machines of 200 kv. with 
a volume output of 20 ma. or more, greater 
distance and more filtration are practical 
so -hat an accurately directed bear may be 
delivered to the cervical carcinoma and 
drainage area through four or six portals. 
When an ample therapeutic dose is de- 
livered to such bulky vaginal tumors or in 
fact to any cervical carcinoma, many of 
them will disappear clinically in six weeks 
leaving a vault capable of receiving radium 
containers and a patent and easily found 
cervicaleos ready to receive an intra- 
uterine applicator. Especially is this true 
where the extensiveness of involvement is 
limited to Grade 1 or rr. 


VARIABLE FACTORS 


On comparing the delivered dosage of 
the various methods there are a number of 
variable factors that need to be considered. 
The principal ones are listed in the order 
of their importance: 
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) Dosage. " 
2) The distribution of applicators. 

) The time factor. 

) The filtration. И 

(5) The size and shape of the *appli-" 
cators. P 

(6) The type of radiant element. 

(7) The shape of the radiant element. 

( ) Dosage is the chief factor in deter- 
miring the extent of effective radiation into 
the tissues. The dosage employed today in 
all -he large clinics was determined over a 
long period of time strictly by empiricism 
and conforms very closely to methods cal- 
culzted from known physical and biological 
laws (which also were developed chiefly by 
trial and error). For instance, when a cervix * 
3.5 cm. in diameter receives a dose of 3,500 
immediate mg-hr. with a filtration equiva- 
lent to 0.3 mm. gold, 15 threshold skin 
erythema doses (т.5.Е.р.) will be delivered 
to the surface of a sphere 3 cm. in diameter, 
leaving enough cervical tissue to prevent a 
fistila into the bladder, rectum, or celomic 
cavity, which is the ideal dose if we con- 
sider 1§ immediate threshold skin eryth- 
ema doses as a lethal tissue dose. This 
dose has been taken by the author as а 
tissue lethal dose under full recognition of, 
the fact that it varies considerably with 
ind vidual susceptibility, апа the term 
“im mediate" is prefixed to show that in the 
treatments involving a longer time period 
than twenty-four hours the tissue recuper- 
ation factor must be considered. If the cer- 
vix is smaller and this dose is given, a recto- 
vaginal or vesicovaginal fistulagor a radia- 
tion celostomy and peritonitis may result. 

In an anterior flexed uterus the radium 
in the vagina and that in the fundus of the 
uterus may cross-fire on the bladder and 
del ver an excessive dose to it. In a retro- 
flexed uterus the rectum similarly may re- 
ceive enough radiation to cause ulceration. 
Ween such conditions exist the location of e 
the radium should be shifted and the 
amount in the fundus reduced. Most often 
this can be remedied bx using a single cap- 
sule instead of a tandem or a string of three 
capsules. The dosage for the various meth- 


bu 
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* wds of application will be taken up under 
the description of methods. 

e (2) The distribution of  applicaters 
„Chiefly determines the shape of the isodose 
"curvegand is the most variable factor in the 
comparison of the various methods when 
the dosage remains the same. Since the 
vagina and uterus may be Considered as a 
tube which is of a fairly constant dimension 
from the ce-vix upward and of only slightly 
more variable dimensions from the cervix 
downward, the choice of applicatcrs is 
limited. Those designed for lateral inei 
sion of the vaginal vault in an attempt - 
bring the radium nearer the parametria асе 
desirable wher applicable. Those which 

*only increase the amount of radiation -o 
the cervix are only adding more radiaticn 
to an over-irradiated area so that the intra- 
cervicál dosage may be increased with sim- 
ilar results. 

(3) The rime factor with its resu tant 
tissue recuperation factor, in my opiaioa, 
has not been satisfactorily worked out for 

* interstitial irradiation and all types cf ra- 
dium applications to the cervix must te 
considered as interstitial in character. Since 
both cancer cells and normal tissue cel s 
vary in radiosensitivity according to in- 
‘dividual susceptibility, location in body, 
age of patient, type of normal tissue, and 
the histogeresis of the cancer cells, it s 
very difficult to compare the rate of cel uler 
recuperation. However, since the percen— 
age of five vear clinical cures at Memorial 
Hospital is about the same as at the 
Radiumhermet it would seem that the 
biological effect of the dosage giver b. 
Healy over а period of a few days is com- 
parable to that given by Heyman over a 
period of a month. In this case when ad- 
justments аге made for variation in fi tra- 
tion the average dose at the Radiumkem- 
met is only 1,000 mg-hr. more, and sinc 

e the results are comparable and since cach 
represents about the limitation of thera- 
peutic irradiation, we may consider the 

* tissue to have recyperated about 20 pe- 
cent in this period of time. 

We feel definitely that where dividec 


doses are given, the rate of recuperz tior of 
the tissucs varies inversely as the size of 
the dose. 

(4) The filtration employed varies “rom 
the 0.5 mm. of gold used in the gold габол 
seeds to 1.5 mm. of,platinum used by the 
Radium Institute of Paris. The amount cf 
beta radiation ‘п any of the filters em- 
ployed is negligible. Since the dosage chart 
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SHOWING THE PERCENTAGE OF RADIATION DELIVEF ED 
THROUGH VARIOUS FILTERS WHEN COMPAREL 
WITH О.ў MM. OF GOLD WHICH IS THE MINI- 
MUM FILTRATION EMPLOYED IN THESE 
METFODS AND WHICH®IS THE FILTRA- 

TION USED IN CONSTRUCTING THE 
INTERSTITIAL DOSAGE CHART 








C.3 mm. Au 100% 
2.0 mm. brass 90% 
1.0 mm. Pt 78% 
3i.o mm. РЬ 7596 
1.5 mm. Pt 74% 


employed n determining the radiation de- 
livered is calibrated in threshold skin er-ta- 
ema dose units, and is for interstitial ir- 
radiation whose filtration is 0.3 mm of 
gold, in censtructing the пеам curves it 
Is necessary to correct for апу added fil-ra- 
tion. This may be found in Table 1 which 
was made from tae work done by Quinty 
and others. 

(3) Thesize and shape of the applica-o-s 
used in the cervical canal and uterine cav- 
ity are limited. When the radium salt or 
emanation is covered with a filter sufficient 
to absorb the alpha and beta rays ard en- 
closed in a rubber tube or aluminum cap- 
sule to cut down the secondary radiation, 
little room is left for modification of tke 
shape of the applicator. This is not true in 
the vaginal applicators which have b2en 
designed in many shapes i in an attempt to 
deliver more radiation into the paramet-ia. 
The bomb and the colpostat are widely 
used examples. In these applicators the dis- 
tance between the source of radiant energy 
and the tissue is increased bv the thickness 
of the container which protects the tissus 
adjacent tc the applicator and decreases 
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the amount of tissue necrosis. The reason 
for this is based on the principle of the in- 
verse square law and is too well known to 
wa-rant discussion. 

(6) The type of radiant element s more 
of a biological variant, than physieal since 
it has to do with time and tissue re-upera- 
tion so we will not consider it herz. Where 
a large amount of the emanation 15 avail- 
ab.e, certainly there is little difference in 
biclogical effect between it and a compa- 
rable amount of radium salt. However, if 
as small amount of the emanation as 50 
millicuries is used in the cervical canal the 
dosage will have te be increased го that 
point nearly equivalent to permanent im- 
plantation for a similar biological ect. 

(7) The shape of the radiant element is 
of importance since, regardless of its dis- 
tribution, its radiation has to be figured 
from a point source. Plaques, needles, and 
tubes, and special applicators are all cal- 
culated as multiple points in a line, plane 
or planes. Most of the applicators ace made 
up of tubes in which the radiant clement 
occupies a cylindrical cavity about 1 5 mm.in 
length. 

DISCUSSION OF METHODS 

In plotting isodose curves for the various 
techniques of treatment, only two curve 
values have been assigned except when the 
radium is limited to the cervix, m which 
case values have been assigned гї I cm. 
intervals. These curve values are for the 
IO T.S.E.D. and 5 T.s.E.p. However, any 
value for the isodose curves may te found. 
We have chosen the 5 т.5.Е.р. апі the то 
T.S.E.D. curves because we feel th- limita- 
tion of effective radiation derived lies 
somewhere between these two. А tumor 
whose radiosensitivity is such that it re- 
quires more than то т.5.Е.р. for destruction 
aoproaches the radiation death oF normal 
tissue and if irradiated much beyond this 
point will produce necrosis, while the most 
radiosensitive tumor in the cervix will 
probably not be destroyed unless as much 
as 5 T.S.E.D. is delivered to it. In other 
words, our hope for therapeutic е#сасу lies 
between 5 and 10 Т.5.Е.р. 
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The Intracervical Application of Radium. , ` 


In the implantation of radium into the cer- 

vix one of four tvpes of apparatus is most 
rA е 

commonly employed. These are: gold ra- 


dor seeds, needles of various strength, * 


length and filtration, a single capsule 
placed within the cervical canal, and the 
removable гаа implants. 

In the implantation of seeds or needles 
within the cervix, it should be borne in 
mind that when they are confined to within 
the inner half of the radius of a sphere the 
intensity of radiation at any points upon 
the surface of the sphere will be equal. In 
the various techniques described below 
none of the radium bearing tubes have a 


concavity greater than 20 mm. in length e 


and most are of 15 mm. in length. For the 
isodose curves which we are considering 
either length may be taken as a *point 
source since the isodose curves for a 15 mm. 
radium tube become concentric at about 
7 mm. from the center of the tube and the 
20 mm. tube at about 20 mm. It is our ob- 
servation from measuring the 1sodose 
curves on a number of different length 
needles that the longitudinal isodose curves 
are approximately concentric at a distance 
from the center of the tube equivalent to 
or less than the total length of the tube." 
In the calculations made below, each tube 
may thereby be taken as a point source 
since we are constructing therapeutic iso- 
dose curves that lie farther from the tubes 
than that distance at which the isodose 
curves for the specific tube becomes con- 
centric. . i 
These calculations on the 15 and 20 mm. 
tubes, using them as point sources, are 
open to some criticism as to their exact- 
ness, as are methods employed by physi- 
cists in constructing the isodose curves on 
such length needles. The mathematical cal- 
culations do not successfully cope with the 
multiple points and the increased filtration 
of the tangential gamma rays through the 
radium element and through the filter 
while the ionization meghod demands ion- 
ization chambers too small fog accuracv. 
However, with the above approximase 
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* accuracies, in Figure т it will be found that 
* 3,500 immediate milligram- or millicurie- 
hours will deliver through 0.3 mm. of gold 
*io threshold skin erythema doses te the 
"entire єећуіх. The isodose curves have their 
values assigned in threshold skin erytiema 
doses instead of the usual percentage radi- 
ation delivered. These valu&s were plotted 
from Figure 2. The $ r.s.E.p. isodose carves 
in any plane will lie on the surface cf a 
sphere 6 cm. in diameter. 

Figure 2 represents I т.$.Е.р. dose 
plotted against dosage and distance and 
was constructed from the standard intersti- 
tial dosage charts worked out by Quimbv, 
Martin, Dean, and others. It is constr acted 

efor point source radon for a decay period 
of only twenty-four hours and for a ältra- 
tion of o.3 mm. of gold and corrected for 
back-scattering. Data obtained from this 
graph are used in constructing the is»cose 
curves in the various methods of radium 
applications. 

The Method of the Radium Institete of 

e Paris. The co!postat which is use ex- 
tensively in this institution consists of a 
thin steel band 1X10 cm., to each ead of 
which is attached a cork capsule 2.: cm. 
long and 1.5 cm. in diameter which con- 
‘tains a tube of radium salt. This tube has a 
cylindrical cavity 0.6X15 mm. which con- 
tains the radium. The filtration is usually 
1.5 mm. of platinum in the vaginal appli- 
cators. These tubes are covered w th 2 
mm. of aluminum which eliminates most 
of the secondary radiation. The fex ble 
metal band of the colpostat separates the 
capsules with sufficient force to laterally 
expand the fornices and brings the radium 
nearer the parametria. Placed ove- the 
cervix and not attached to the colpos=at is 
one or more similar cork capsules contain- 
ing a radium bearing tube. 

The intrauterine applicator usually con- 
sists of three radium bearing tubes smmilar 
ta those described above except that the 
filtration is 1 mm. of platinum. These tubes 
are enclosed in а rubber catheter whose 
wall thickngss is 2 mm. 

„диге 3 shows a frequently used ar- 
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rangemeat of tae radium applicatcrs with 
the strength of each tube. The drew-ng is 
made to scale and the isodose curves are 
plotted trom it. The calculations assu me 
all applicators to be within the mid-uterine 
coronal plane and the centers of tae cork 
capsules of the zolpostat to be 5 cm. part, 
which we believe to be a fair average ts- 
tance. The division of the radium into the 





T.S.E.D. 


Fic. 1. Tais drawing shows isodose curves oa an 
average size uterus for a single capsule placed 
within the cervi» or for a haphazard distr betien of 
small need.es or radon implants placed witair the 
inner half of the radius of a 3 cm. sphere. The 
filter is 2.3 mm. of gold. Note that orly a shell of 
tissue is present outside the tissue leche! Gese 
curve which is here estimated to be 1: thresheld 
skir erythema doses. 


amounts shown in Figure 3 is fnain y for 
the purpose of calibrating the dosage which 
at this institu-ion is read in m“Miauries- 
destroyed. One millicurie-destroyez (rac-d.) 
is equal to 133 mg-hr. so that the 13.3 mg. 
tubes give 1/10 mc-d. every hour and ће 
6.6 mg. tubes 1/20 mc-d. every hoar “his 
method ‘facilitates dosage computation. In 
Figure 3 there would be 0.5 mc-d. per hour. 
No attempt is made here to desc-ite ће 
technique of preparation and application 
which mav easily be obtained elsewhere. 
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Fic. 2. Graph used in plotting dosage. 


Suffice it to say that at the expiration of 
each twenty-four hours the apparatus is 





UTERUS 

removed, thoroughly cleansed, sterilized, ` 

TEES -— dipped in melted paraffin, and reinserted. 
If tFis process requires four hours then 10 

mc-d. per dav is given. The usual dose is 

езшген 13.3 MG. between о and бо mc-d. so that the treat- 
Сызыгы STRING OF TEREE men: may be confined within a week. In 
IM terms of milligram-hours this would be 
NOM 189-08: between 5,600 and 8,000. The isodóse 
>, curves in Figures 4 and 5 are based on a 60 

j-- 19:5. HG. mc-d. dosage. The filtration is corrected 
from Table т to compare with Figure 1. 

INCHES No zttempt is made to correct for the tifne 
Debo factor with the resultant tissue recupera- 
tion factor, nor for the slight increase of 

ТӨГЕ — the threshold skin erythema dose due «o 


the shortening of the wave length when . 
the altration is increased. . 
Method of Calculating Isodose Curves. 
The isodose curves were plotted in the æ 
following manner: In Figure 6 the vertical 
plane points 4, C, B, F, E, and D represent 


Fic. 3. Showing colpostat and string of three 
capsules in place with one applicator over the 
cervix. 

. 








va 


Fic. 4. Median coronal isodose curves. 


the posit on of the radium bearing tubes 
and all lie in the same plane. The Ene 7B 
is perpendicular to the line CD. The rizht 
angle DC.4 is equallv trisected, making the 
angle PCD equal to 30 degrees. Then trom 
point C the points 4 and В are 2.5 cm. and 
the points F, Ё, and D are 2, 4, and 6 «m. 
, respectively. Then by taking poirt P at 
any known distance from C on line PC we 
have two known sides and their included 
angle of all the triangles involved znd -an 
find the inknown remaining side such as 
AP in tne tnangle PCA by the trgo- 
nometric function GCZP) « (CP) +146) — 
2(CP)(AC) Xcosine angle ACP. With all 
the distanges trom the radiating points to 
point P determined, and the dosage de- 
livered b; each known, we may by refer- 
ring to F gure 2 determine the quantity of 
radiation reaching point P and assign the 
value in threshold skin erythema doses. 
The sum of all the radiation points -epre- 
sents the total value. Similarly, the vzlue 
of any pcint in lines CR, CS, and CT may 
be determined. The value of any poin? in 
the lines CD, СВ, and CW can easily be 
found, as the distances are either krowr or 
can be determined by finding the hypete- 
nuse of a right-angled triangle where the 
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two sides are known. When the 4 and ic 


T.S.E.D. points are located on eaca »f the 


twelve lines radiating from point C the 
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Vic. 5. Horizontal isodose curves. 


isodose curves are formed by connecting 
these lines. 

The horizontal isodose curves are found 
in a similar manner. The line DC which 
represents the uterine canal is perpendicu- 
lar to the plane BP'C and anv point P can 
be found by solving the hypotenuse of a 
right-angled triangle where the two sides 
are known or by finding the unknown side 


VERTICAL PLANE 


HORIZONTAL PLANE 





Vic. 6. Illustrating method of plotting isod ose curves. 
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of a triangle having given two sices and 
the included angle. 

The 5 and 10 r.s.F.p. curves for the ver- 
tical plane and for the horizonta! plane 
through the greatest horizontal diameter 
of tke vertical plane are shown in Figures 
4 and 5 respectively with the dimensions 
of each. 

The Method of Treatment at the Memorial 
Hospita', New York. For a number cf vears 





X AMOUNT ВА. 


-------- 2X AMOUNT RĀ, 


Bic. =. 


Showing radium containers in place in the 
routine method of treatment. 


Healy has employed a relatively large dose 
of radiation in a short period of time. He 
confines the intravaginal application within 
a period of twenty-four hours, which is in 
a fev days followed by a vaginal applica- 
tion which is also given over a similarly 
smal! period of time. 


The intrauterine applicator consists of 


emanation confined in a small glass tube 
15 mm. in length and surrounded with 
enough filtration to be equivalent to 2 mm. 
of brass. Two such capsules are employed 
and are placed within the uterus in what 
is termed a tandem. The lower capsule con- 
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tains twice the amount of radium that the 
upper capsule contains. The lower capsule 
lies within the cervical canal; the upper 
capsule just within the internal os. The 
total dosage for the intrauterine applicator 
is 3,c00 mc-hr., 1,000 mc-hr. in the utefine 
canal and 2,000 mc-hr. in the cervical 
canal. i 

The vaginal applicator is called a 
"bomb" and consists of brass-covered lead 
in the shape of a hemisphere with a rec- 
tangular cavity 1 cm. in depth and covered 
with a cap. The radon containing tubes are 
placed in the bottom of this cavity and 
held in place with melted paraffin or a small 
piece of rubber sponge. The filtration here 
is also equivalent to 2 mm. of brass. Al- 
though some rays penetrate the lateral 

walls of the bomb, the filtration is so great 
that from a therapeutic standpoint *they 
are inconsequential. A ty pical set-up is 
depicted in Figure 7 which is drawn to 
ratio. 

The bomb is inserted in the vagina and 
held in place directly over the cervix. Some 
packing may be required to hold the bomb 
in the proper position, or it may be neces- 
sary in some cases to attach it to a board 
on which the patient lies. At one time an 
attempt was made to irradiate separately 
each vaginal fornix by directing the bomb 
laterally. We believe this procedure has 
been abandoned. The total dose given by 
the bomb is about 1,500 mc-hr. 

The preoperative care of the patient, the 
technique of the application, and the post- 
operative care may be found in references 
recorded in the bibliography. Figures 8 and 
9 show the 5 and то T.s.E.D. isodose curves 
calculated from the above doses, that is, 
3,000 mc-hr. in the uterus and 1,500 mc-Hr. 
in the vagina. The isodose curves are drawn 
in the median coronal plane and in the 
horizontal plane through the widest poe- 
tion of the median coronal plane. The cal- 
culat on of these isodose curves is relatively 
simple since all points are assumed to lie 
in a ine. The aggregatign of tubes in the 
bomb are calculated as from a paint source 
as are each of the intrauterine capsules 
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Fic. 3. Mecian coronal isodose curves. 


The maxi num transverse and anter or pos- 
terior dimensions of the $ r.s.E.p. isodose 
curve are found to be 5.5 cm. 

Methods in Use at Radiumhemmet, Steck- 
holm. It would be very difficult to ettempt 
to descrite a typical method of treatment 
of carcincma of the cervix in the Radiem- 
hemmet. Here, more than anywhere e se, 
each case is treated individually and mzny 
types of cpplicators are designed wita this 


"in view. We have plotted isodose curves for 


two fairly typical set-ups. While the shape, 
size, and distribution of the applicators 
vary to a considerable extent, the dosage 
varies little. The filtration employed in all 
applicato-s is equivalent to 3 mm. of lead. 
Before the applicators are inserted, taey 
arè incased in paper or cloth and covered 
with a thin rubber membrane which re- 
duces some of the secondary radiation and 
protects the applicators from the bedy 
flfids. An attempt is made to divide the 
dosage into three equal doses. The s2cond 
dose is given one week after the completion 
ofethe first dose, and the third dose is ad- 
ministered three weeks after the comole- 
tion of tae second, taking one month to 
complete the treatments. For a numoe- of 
years they have considered this the iceal 
method cf, treatment, but due to the de- 
naands on the radium available most »f the 
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Fic. 9. E orizontal Bodose curves. 


treatments within recent years һгуе been 
confined to two sittings. At this institutien 
the radium element is employed as a source 
of radiation. Tre total dosage in the vazina 
is about 4,500 mg-hr. This dosage does пог 
often vary. The dosage in the uterus is 
somewhat more flexible, depending upen 
the extent of the lesion, the size and posi- 
tion of the uterus, and other variable fac- 
tors. The dosage here, however, will ver- 
age about half of that in the vaginz, so that 
the тога! average dose administered in two 
or three sittings is between 6,500 and 7,000 
mg-hr. 

In Figure 1c may be seen a fairl» tv5ical 






48 -------}--- SINGLE CAPSFLE 
° 


----VAGINAL CYL:NDER& 
LJ 


----CELLULOID SLEDGE 


Fic. то. Showing a method of application employing 
cylinders and separating sledge. Onl’ a single 


capsule is placed in the uterus. 
» 
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set-up in a large ulcerated cancer ef the 
cervix. Hollow lead capsules containing 
radium are separated laterally as гаг as 





Fic. 11. Median coronal isodose curves. 


possible by means of an applicator known 
as a celluloid sledge. In the uterine cavity 
is a single capsule of radium. The diameters 
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Fic. 12. Horizontal isodose curves. 


of the capsules are drawn to scale. The 
thick walls of the capsules shown are not 
composed entirely of lead but in each case 
the filtration is equivalent to 3 mm. of lead. 
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The capsule which contains the radium 
salt varies in length and averages about 15 
mm. In Figure 1o each capsule was cal- 
culated as a point source. Vaginal packing 
is not shown in place in the drawings. 
Figu-e 11 shows the 4 and 10 T.s.£.D.%iso- 
dose curves in the median coronal plane, 
while Figure 13 shows the same isodose 
curves in the horizontal plane. 

In this set-up it will be noted that the 
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Vic. 13. Showing another method of radium applica- 
tior. X in the above drawing equals the total 
amcunt of radium 


5 T.s.E.D. isodose curves extend trans- 
versely for a distance of a little over 6.5 cm. 
and anteroposteriorly for 6 cm. 

In Figure 13 is another frequently used 
set-u> which consists of a single flat box 
whose outside dimensions аге 40X46 mm. 
It contains 10 radium bearing capsules of 
equa! strength. 4 number of such boxes ate 
available, some of them being the size of 
a postage stamp and held together by 
means of clips so that they may completeby 
surround the lesion, if it is pedunculated 
for a distance of a few centimeters. In the 
set-up shown the intrauterine applicator 
consists of a metal tube glightly angulated 
in the center in order to conform to the 
normal anterior curvature of the uterine 


VoL. 36, No. 4 


canal. Waen the isodose curves аге con- 
sidered on the above set-up, it is Тошпа 


„that they varr little from the me-Foc of 


application just described. The transverse 
" diameter of the § r.s.E.D. isodose curves is 
7.5 &m. (Fig. 14), and the anteroposte-ior 
is 7 ст. (Fig. 15). This type of appicaton 
is used most frequently in the flat, laterally 
expanding type of carcinomas in the vault. 
The above calculations, of course, are 
based upon ccmparison with dosage charts 
calculated for twenty-four hours’ time so 
that while these curves represent the acaual 
amount cf raciation delivered at ary peint 
in the curves it makes it difficult tc cem- 
pare the tissue reaction with othe- meth- 
e ods. Here the reaction is much less simce 
the tissue has a chance to recuperate m a 
large measure between each аррїгалоп 
when*the dosage is divided into three deses 
over the period of a month. 
POINTS SUBJECT TO CRITICISM 
(1) The pos tion of the rectum arc b ad- 
der must be considered as diagram matic 
and do net oceupy comparable planes smce 
the greatest diameter of the vertical plane 
curves varies upward or downward, depend- 
ing on the method. 
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Lic. 1s. Horizontal isodose curves. 


(2) The tissue recuperation rate for the 
time factor has not been conside-ed. 

(3) The variation of the value of a 
threshod skin erythema dose for the vary- 
ing waze lengths produced bv such a 
variety >f filters has not been corrected ^or. 

(4) The size and position of the u-erus 
and the-extent of the lesion are too var a»le 
to fx exact radiating points ѓо- розпо 
curves. 


COX4CLUSIONS AND OBSERVATIONS 


It seems, when all the variable clia:cal 
factors are taken into consideration, that 
no one methoc can be used to the exclusion 
of others, if the greatest quantity of racia- 
tion is во be delivered into the parametria 
and the route of metastasis, while protect- 
ing as far as possible the rectum anc blad- 
der. 

The size, shape, and location əf the tu- 
mor sheald be important criteri ir the cwt- 
lining o treatment. We do not believe any 
treatment shculd be given in Же u-erus 
which vill deliver more than 15 т.5.8.0. at 
a distamce of 1.5 cm. from the sovree of 
radiaticn unless perhaps for a kulky car- 
cinoma in the fundus. This dosage is de- 
livered when radium is applied in the cervix 
for 3,590 mg-ar. with filter equ valent to 
o.3 пиг. of gold and is about the thera- 
peutic amit of safety. This method ts as 
efficient as most methods, with the excep- 
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tion of the colpostat, which adds more 
radiation to the cervical lymphatic drain- 
age area than any other applicator when 
the type of lesion and local anatomy permit 
its use. 

Certain applicators such as the bomb, 
and various plaques when placed in the 
vaginal vault, add little to the field of at- 
tempted radiation and may increase the 
dose to an alreadv over-irradiated zrea. 

Radium cannot be given in the vagina 
and uterus in sufficient quantities to de- 
liver a lethal dose to the average radio- 
sensitive cancer cells lying in the lateral 
parametria without delivering a lethal tis- 
sue dose to the bladder, rectal, or celomic 
walis. 

We feel that the inverse square law has 
not been put to the greatest advantage in 
the vaginal applicators. For example, the 
colpostat expands laterally the formices and 
brings the radium nearer the parametria, 
and while the vaginal mucosa should limit 
the amount of radiation delivered, yet it 
lies only 0.75 cm. from the radium, which 
fact definitely limits the amount that can 
be given to around 1,200 mg-hr. This de- 
livers 15 T.S.E.D. to the mucosa which is the 
dose employed for this portion of the colpo- 
stat. However at 3 cm. from the capsule i in 
the parametria Didi 1.6 TS.E.D. is de- 
livered. The bomb is a better designed ap- 
paratus for delivering a depth dose »ut an 
increase in the intracervical dose ccom- 
plishes the same purpose as that for which 
it is used. 

There is a feeling among some radiolo- 
gists that an increase in the filtratior tends 
to increase the depth dose of radiation. It 
Is Our bglief that any increase over that of 
approximate beta-ray elimination is of 
little value and is a waste of radiation. The 
increase of filtration beyond this point does 
not tend to diminish to any exten: the re- 
action of the tissue adjacent to the appli- 
cators, as this depends on the distance from 
the source of radiation which vares in- 
versely as the square of the distance. 

'The drawings included are strictly sche- 
matic and no attempt is made to vary the 
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app icators to fit the various tvpes of car 
cinomas, but it is hoped that they will be 
of value in enabling the radium therapist to 


anticipate the limitations of the efficacy of, 


gamma radiation when it is used in třeating 
cancer of the uterine cervix. Ё 


* SUMMARY 


(1) Isodose curves are plotted around an 
average size uterus in various methods that 
employ radium in the treatment of car- 
cinoma of the cervix. 

(2) The curves calculated are those for 
the following techniques: Local applica- 
tions into the cervix, the methods of the 
Radium Institute in Paris, the Memorial 
Hospital in New York, and the Radium- 
hemmet in Stockholm. 

(3) The 5 and 10 т.5.Е.р. isodose curves 
are chosen because more radiation than то 
skin erythema doses is likely to produce a 
tissue necrosis and less radiation than 5 
skin erythema doses will not destroy many 
types of cancer cells. 

(4) The method of calculating isodose 
curves for multiple points in three dimen- 
sions is described in detail. 

(<) Conclusions, observations and minor 
recommendations are made. 


(6) Various tables, charts and drawings. 


are given which mav be of value to the 
radium therapist.* 
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SERIOUS COMPLICATIONS ENCOUNTERED DURING 
TREATMENT OF CARCINOMA OF THE 
UTERINE CERVIX* . 


• Section on Therepeutic Radiology, The Maxo Clinic 


By HARRY H. BOWING, M.D., and ROBERT E. FRICKE, M.D. Г 


ROCHESTER, MINNESOTA 


URING treatment of carcinoma of 

the cervix with radium, serious com- 
plications may intervene; these may ne- 
cessitate permanent or temporary cessation 
of radium therapy and the application of 
measures to combat the crisis. Analvsis of 
these complicating factors is valuable as the 
treatment is principally one of prevention. 
In our experience, the complications are 
chiefly acute inflammatory processes. In 
the treatment of carcinoma of the uterine 
cervix with divided doses of radium, pa- 
tients who are seriously ill are under the 
care of the radiologist for three or four 
weeks. There are many things whica may 
cause an interruption. Treatment with 
divided doses of radium lends itself well to 
the successful handling of complications. 
The treatments are not too taxing and they 
can be stopped instantly and emergency 
measures adopted if danger threatens. 

This paper is based on a study of 541 
patients who were referred to the Section 
on Therapeutic Radiology at The Mayo 
Clinic for the treatment of carcinoma of 
the uterine cervix in the years 1930 to 1934, 
inclusive. For all these patients ths was 
the first treatment with radium at The 
Clinic and for many it was the only course 
of radium, therapy. Patients who had re- 
turned for reéxamination have not been 
included, Four hundred and ninety-five 
patients (91.5 per cent) were accepted for 
treatment. 

The number and the severity of the com- 
plications encountered depend a great deal 
on the extent of the malignant process and 
on the general health of the individaal se- 
lected for treatment. For compariscn, the 
lesions in these cases have been grouped 


* Read at the Twenty-first Annual Meeting, Amecicin Radium Society, Kansas City, Мо.. May 11-12, 1936. 
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according to the classification recom- 
mended by The Radiological Subcommis- 
sion of the League of Nations! (Table 1). 
Lesions which had been altered by recent 
treatment, such as cauterization, radium 
therapy, or roentgen therapy, have been 
classified as modified lesions. 

The conditions which precluded treat- 
ment in 46 cases are listed in Table 11. In * 
the 2 cases in which operation had been 
performed, the vagina was so small that 
radium could not be placed satisfactorily. 


Tase 1 


CLASSIFICATION OF LESIONS IN §41 CASES OF CAR- 

















CINOMA OF UTERINE CERVIX ' 
1 = = E . 
Cases 
Lesions = 
Number | Per Cent 

Early (Stage 1) 11 | 2.0 
Borderline (Stage 2) 44 8.1 Е 
Inoperable (Stages 3 and 4) 393 59.7 
Modified* | 163 30.2 
Total 541 100.0 


* In 13 of these cases the lesions could be classified in Stages 1 
and 2, and in то cases they could be classified in Stages 3 and 4. 


. 

Following careful analysis ofethe extent 
of the lesion and evaluation of the general 
condition of the patient, the plan of treat- 
ment is determined. Selection of the proper 
plan for the individual patient is a test of 


radiologic judgment. If the carcinoma is 


sufficiently localized to offer a possibility 
of cure, and if the general health of fhe 
patient is fairly good, a complete treatment 


e. 

! League of Nations Health Organisation Cancer Commission. 
Reports submitted by the Radiological Subcommission, Geneva, 
1929, 82 pp. А 
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is decided on. This consists of appre xi- Taste IH 

mately eight applications of radium in the — compiicamens WHICH CAUSED RADIUM THERAIY ro 
cervical canal, fundus and vagina, fo- a BE ABANDONED 


„total of. 6,000 to 8,000 millicurie-hor rs, = — E: 
within*a period of about three weeks, ж]. 





Camplications 

















lowe& by a course of high voltage roentgen ee ee ee ee ee 
therapy. If the growth is too extensive for е к 
possible cure, if distant metastasis has been Pelvic cellslitis 1 33.4 
proved, or if the general health of the >a- Pelvic ce mitis (pelvic ч | 
tient is seriously undermined, a limi-ed scess) — І 2 | 7 ++ 
. ` : - - Pelviccel&ditis (general peri- 
treatment is planned. This consists o a onite) | im 
fourth or a third of the dosage used in ће — Hydrosepasosis (anuria) | s 14.3 
complete treatment, the object being to Cachexia | 2 7.1 
secure palliation. If the carcinoma has been — Pyometris | | 2 7-1 
surgically removed by the Wertheim oper- Pulmonary embolism js ry 3-8 
ation, a prophylactic treatment is planned; миң re | ! 3-6 
Б . Patient v:shed to continue| | 
Taste lI treatmert at home | 2 7.1 
CONDITIONS WHICH PRECLUDED TREATMENT wxrH Total | 28 105.2 
. RADIUM === Е 
Cases litis wita or without pelvic abscess o7 gea- 
Condition =e — eral per?=nitis occurred in 16 cases. Hydro- 
Number | Per Cent nephros;s occurred in 4 cases, pvomet-icis 
opertum | in 2, in-estinal obstruction in 1, anc bul- 
Condition hopeless growth 22 "D monary embolism in 1 case. This grcu» of 
мка о ИРИСИ 4 ee cases is éur chief concern in this stucy. In 
Patient desired to undergo| ` i all of th= cases in which treatment Һас тө 
treatment at home 6 13.8 be abansoned the lesions were classifed п 
Previous treatment appar- Stages 3 and 4, being about equally divided 
cq en eee б | бук in the ceo stages. In 10 percent of thes 
meamene inposible.. | А “3 cases th= lesions had been modified b~ ore- 


Curcimomatous Batalas Өг | vious treatment. Radiation treatment was 








proctitis 3 6.5 discontimued at once. The complications 
Acute pelvic cellulitis a were treated successfully in 22 cases, but 
= 6 patiems, 1.2 per cent of the number 
l'otal 46 IO0.C 


treated, died. 
Comr-cations usually occur in cases т 


H . . m . E H - 
this consists of vaginal applications of ra- which tæ much has been planned ia the 
dium and high voltage roentgen thera-v. 














However, major complications may super- Taste IN 2 
уейе in cases in which a complete treat- TRE- MENT IN 495 CASES OF CARCINOMA 
ment has been planned or even in cases in OF UTERINE CERVI 
which a limited treatment’ has been ` i 4] = 
. ases 
planned, and the treatment will have to be лака | à 
* stopped permanently or temporarily. Sech Number | Per Eent 
complications occurred in 28 cases in this - = 
series (Table 111). The major complications | Complete 31+ 63.4 
* were of an acute inflammatory nature in Limited 132 25.0 
: : : Abandone- | 28 | 5.6 
18, or 64 per cent, and noninflammatory in 5 x | 
: : ir ; Prophylaesc 21 | 4-2. 
the» remainder of these cases. Pelvic celu-  _ | | _ 
e » 
. 
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way of treatment. The type of treatment 
used in the 495 cases is shown in Table rv. 
The radiologist should endeavor to keep 
this group of cases as small as possible by 
carefully planning the treatment when the 
patient is first studied. 

The treatment of these major complica- 
tions is largely expectant; surgical inter- 
vention should be employed when neces- 
sary. Careful nursing, application of heat, 
the use of douches, intravenous med cation 
and transfusions, and drainage of the uter- 
ine cavity in the presence of pyometritis, 
all have their function in alleviating these 
critical conditions? The therapy selected 
depends on the results of clinical and lab- 
oratory investigations, such as careful pel- 
vic and general examinations, blood counts 
and blood cultures, urinalysis, determina- 
tion of the amount of urea in the blood, 
and roentgenologic studies. 

Much in the way of prevention cf serious 
pelvic cellulitis and peritonitis can be ac- 
complished by daily cleansing of the cervi- 
cal lesion if considerable infection is evi- 
dent. With the patient in the knee-chest 
position and the lesion exposec, much 
slough and débris can be cleared away with 
daily applications of antiseptic solutions 
(metaphen, mercurochrome, and so forth). 
If only a moderate degree of infection pre- 
vails, daily cleansing with a solution of 
sodium bicarbonate is usually sufficient. 

Hemorrhage requires more vigorous 
management. With a speculum and with 
the patient in the knee-chest position, 
gauze packing is applied so that it com- 
pletely fills the vagina. Calcium is then ad- 
ministered orally and morphine is ad- 
ministered hypodermically. The pacient is 
placed at rest with ice bags over the pelvic 
region. If the bleeding continues the pack- 
ing is reinforced, that is, the gauze is al- 
lowed to protrude externally and adcitional 
pressure is secured with adhesive tape or 
a tight T-binder. A catheter is left ia place 
in order to relieve intravesical pressure. 
The vagina tolerates packing poorly, how- 
ever, and if the vaginal mucosa undergoes 
maceration, it is protected by sponges 
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soaked in petrolatum. Meantime, the ap 
plications of radium are continued as ir- 


radiation gradually tends to diminish the, 


bleeding. If the hemorrhage is seyere and, 


prolonged, transfusion of blood, adminis- 
tration of iron, and a diet that is rfth in 
vitamins are helpful measures. Severe 
hemorrhage is the result of erosion of the 
blood vessels by the malignant process. 
Aside from true hemorrhage, surface ooz- 
ing of blood may cause much concern. 
Troublesome bleeding may start from 
rough and careless manipulation. All pro- 
cedures such as placing applicators in the 
cervical canal or uterine fundus, the pas- 
sage of uterine sounds, or removing a 


specimen of tissue for microscopic exam- * 


ination must be carried out delicately to 
avoid trauma and bleeding. With the lesion 
well exposed and with the patient "in the 
knee-chest position, radium can be placed 
readily without the application of tenacula 
or other toothed instruments. 
Rectovaginal or vesicovaginal fistulas 
are rarely seen except as a late result of the 
malignant process. In the earliest days of 
radium therapy these conditions were en- 
countered more frequently, probably be- 


cause of improper treatment especially in 
- . 


cases in which massive doses were em- 
ployed with insufficient filtration. In 3 
cases the patients were not treated with 
radium because fistulas were present. In 2 
of these cases the fistulas evidently were 
the result of carcinoma as no previous ir- 
radiation had been given. Proctitis is an- 
other serious complication whjch often 15 
attributable to irradiation, although it may 
result from perirectal extension of the 
growth. The rectal mucosa tolerates ir- 
radiation poorly. Three patients were hot 
treated with radium because of severe 
proctitis which had followed radium ther- 
apy elsewhere. Injection of olive oil ifto 
the rectum, suppositories of belladonna and 
opium, and a low residue diet help to re- 
lieve this complication. 

Lymph stasis with edema of one or both 
legs is occasionally encountered in late 
stages of the disease, in cases in whrch 


* rises above 101.5? F., 


` 


ee 


~ massive infiltration and a 
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"frozen pelvis" 

are present. Rest and elevation of tae part, 
eand the administration of sedatives ofer 


e some Alleviation. Many years aga when 


the same cordition was seen mere f-e- 
quently, probably following too entkusi- 
astic irradiation, it could be gradva ly 
cleared up by she measures just mentio sed, 
but in recent rears, as a result of scientific 


advances in -adium therapy, ths com- 
plication rarelv has been seen. 
Elevation cf temperature, whch f-e- 


quently is seen in the course of treatment, 
in most cases is the result of the nfe:ted 
cervical lesions. As a rule, the elevaticn is 
only a degree cr two, but if the temperature 


radium should be discontinued, medication 
should be inst tuted to abate the tempera- 
ture, and loca. applications should be em- 
ployed. 

In 6 of the 28 cases in which тарг com- 
plications developed, the patienss cied. 
Two of these patients had received enly one 
application of radium, 1 had received t wee 
applications, 2 had received five app ica- 
tions, and 1 had just completed -he f ill 
course. Four of the 6 deaths were the re- 


. sult of acute inflammatory process-s, such 


as pelvic cellulitis with cystitis, >yeltis, 
general peritonitis, and septicema. Оле 
patient died of pulmonary embolign. Dne 
death was the result of advanced mal'g- 
nancy; hemorrhages, anemia, uremia, aad 
hydrothorax were contributing fa-tors. 
Jt is interesting to know that th» major 
complicatiens which occur during the 
initial treatment with radium diffe- m ark- 
edly from the major complications waich 
occur during radium therapy admiaistered 
months or years after the initial treatment 
with radium. In the former group of cases 
the complications in the first instance are 
alarming, more dramatic and more cri-ical 
than they are in the latter instance, ала 
they may te-minate very suddenly in 
death. These complications frequently are 
the result of iafeceion which accompanies 
the malignant process and causes [e-i- 
tóftitis or septizemia, although occa-ionally 
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they m-r be the result of hemorrhage. In 
the latter? instance the complications fe- 
quently occur long after radium has been 
administered and the causes are diffe-eat. 
The mz iznan- disease has not been cured, 
but the process has been arrested and pa li- 
ation Fas occurred. Eventually, extension 
of the carcinoma causes undermining of the 
general health and late complications. For 
instance, extension into the broad liza- 
ments -onstricts the ureters and czuses 
hydronephrosis with resultant uremia, 
which - the most common cause of de=th 
in the fate stages. Other common com- 
plicatioas are the result of metastass to 
distant regions, such as the lungs, bez n, 
liver, аза to terminal infections such as 
bronch-vneumonia. 

However, the major complications whach 
occur Caring the initial treatment wita Ta- 
dium аке тату acute and usually are the 
result — infection. The healing effect of 
radium has not had time to exert its in- 
fluence. Changes in the tissues occur for at 
least tF»ee months following the conclusion 
of radiom therapy. If these complica-icns 
can be successfully prevented or van- 
quished proper radiation therapr caa be 
successfully ccmpleted with hope of e- li- 
cating the malignant process. 


SUMMARY 

Durirg the five years 1930 to 1934, m- 
clusive, 441 patients who had caranoma 
of the cervix were referred to us for radium 
therapr Treatment was planned and 
started m 495 cases. In about go per cent 
of thes= cases the lesions were inoperable. 
In spit= of careful studies of each pazient 
and the planning of treatment which would 
not und 1 у tax the patient's reserve, n ator 
compliesrions occurred in 5.6 per cert of 
these cases, and death occurred in six cases, 
or 1.2 rer cent of the cases. It is easier to 
preven- these complications by care ul 
plannire of suitable treatment han it is 
to treat them after they do occur. Ther аге 
not the ~esult of the treatment as the t-eat- 


? Fricke, 3. E. Mortality study in carcinoma of the aterine 
cervix treetc by irradiation. Am. J. RoENTGENOL. & Rap. 
THERAPY, 1:935, 77, 670-676. ё 
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ment induces gradual changes in the tissues 
for months. They usually are the result of 
acute inflammatory processes and infection 
which accompany the malignancy. We be- 
lieve that treatment with divided dcses of 
radium affords a goodeopportunity to fore- 
stall or control these major complicztions. 
The treatments are given gradually during 
three weeks and the dosage is attuned to 
the radiosensitivity of the lesion and to the 
strength of the individual to tolera:e the 
procedure. At the first intimation o“ dan- 
ger, the treatment should be discon-inued 
and the proper steps should be taken to 
overcome the impending complication. 


DISCUSSION? 

Dr. W. P. Hearty, New York Су. This 
certainly is one of the most delightful, and I 
think one of the most instructive symposia 
that could be listened to upon diseases of the 
cervix and corpus uteri. 

Dr. Findley is always an able speaker and I 
agree with him, except perhaps regarding 
curettage to rule out pregnancy before radia- 
tion therapy. I think that is perhaps unmmeces- 
sary, if I understood him correctly. The average 
age for cancer of the cervix is forty-eight, and 
I assume that the question of diagnostic curet- 
tage had better be limited to those cases where 
pregnancy might exist. In our experience at 
Memorial Hospital, in over 3,000 cases of 
cervix cancer I have never yet had to rzadiate 
one occurring in a pregnant uterus. | have seen 
and treated several cases of cancer of the cervix 
after delivery. The patients had aborted or 
delivered at full term. 

Dr. Arneson’s very instructive paper should 
be referred to in order to emphasize waat we 
all realize, and that is that histology in corpus 
carcinoma fs the important thing. If we could 
ascertain the histology without too much 
damage fo the patient, and could deñnitely 
determine that the cancer of the uterus is of 
the adenoma malignum type rather than the 
anaplastic highly malignant type it would be 
of great assistance. Of these cases 50 per cent 
occur in the less malignant group anc if oper- 
able they are curable by hysterectomy. The 
cases we are after come in the highly ma ignant 
type and we cannot tell without diagnostic 


* On papers of Drs. Findley, Arneson, Lucas, and Bowing and 
Fricke. 
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curettzze, so that the pathologist may examine ^ 


. 


a number of slides and be sure it is ог is not * 


the anaplastic type that we are dealing with., 
Since же cannot tell this from a frozen section 
we thmk it is proper always to have fadium 
availa»le at the time the diagnostic curettage is 
done, and we insert radium at that time and 
await the report of the properly worked up 
sections before we decide whether we will per- 
form hysterectomy in six weeks or not. All of 
our cases of cancer of the corpus uteri at 
Метела! Hospital, operable or inoperable, 
have preliminary irradiation. As the average 
age for cancer of the corpus uteri is about fifty- 
five we should theoretically give the woman 
beyond the menopause who comes to us with 
uterin- bleeding, in whom we are apt to think 


that cancer may be present in the corpus, pre- e 


limina-y roentgen irradiation before we curette. 
From -ime to time I am convinced that in 
diagnostic curettage we may send some «ancer 
cells cut through the tube, or to the ovary, 
as was shown by Dr. Arneson today, but pre- 
limina-y roentgen irradiation, perhaps 1,000 r 
to eac of four pelvic fields will be enough to 
affect the cancer of the corpus, so that within 
another week following this preliminary irra- 
diatiom we can do the curettage more safely. 
The = per cent of anaplastic cases have never 
given ¿s more than 10-15 per cent of five year 
cures *ith surgery alone, but with irradiation 
we car get 50-70 per cent five year cures. | am, ° 
therefore, when necessary, perfectly willing to 
rely unon irradiation in such cases of cancer of 
the copus, but, being a surgeon, | am always 
һаррїєт to have the uterus out. If the case is 
operable I am not willing to leave the uterus in 
and wall remove it in five to six weeks after 
irradiation. Frequently the pathologist reports 
that there is no evidence of maliggancy in the 
uterus when it has been removed. As Dr. 
Arnesen said, the capsules cover the entire 
region from the fundus down to the cervix. We 
give 1.500 mg-hr. . 
The prognosis is much poorer if the patient 
also has coingidental involvement of the cervix 
seconcary to the corpus. These patients are 
much more difficult to keep alive with апу 
form of treatment beyond two and a half to 
three «ears. е 
Dr. Lucas emphasized what we think 15 es- 
sentia; that 15, we must get approximately 10 
s.E.b. throughout the entire cancer bearing 
field. Also he emphasized another important 
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point, and that is that we must have various 

types of vagina! applicators for use. kt would 

be foolish to think that we depend at Mem rial 
*Hospital upon the bomb for use in all cases. 
e That wa$ used early in the work in tas feld, 
but now we have half a dozen different types 
of vaginal applicators, and in one morning if 
we have four diferent clinical gypes of cases we 
may use four different types of applica-ors. 
The colpostat is the best theoretically but it 
cannot be used їп all cases. 

Dr. Bowing’s classification is practically the 
same as ours. 

The complications of radiation therapy can 
be divided into the immediate and the remote 
or later complications. The immediate com- 
plications have rarely interfered with carrying 
out any treatment we wished to use in any 
given case. About the only thing that has 
caused slowing up has been proctisis trom 
roentgen irradiation, and that seldom has come 
on within two weeks from the time we began 
treatment, then by slowing up usually we can 
finish it. The late complications seem tc me 
much more serious, those associated witk in- 
testinal and bladder lesions, and they com» on 
any time from six months to ten vears zfrer 
the patient has been irradiated. 


Dr. Curtis F. Burnam, Baltimore, Md. Re- 
ferring to Dr. Findley’s paper and his remarks 
on the complications which pregnancy offe-s to 
radiation, I would like to say that at the c inic 
of the Howard A. Kelly Hospital, a number of 
cases of carcinoma of the cervix, complicated 
by pregnancy, nave been seen. Dr. Wilizm 
Neill, of our staff, has reported these czses. 
Fortunately, the cases seen, on the average, 
were early. Apparently the condition of preg- 
nancy adds to the patients’ anxiety aad l-ads 
to early examinations. If the pregnancy has 
advanced to as far as the fourth morth, it is 
perfectly safe to treat with radium, topically 
applied, and on the cervix. The dosage should 
be«made somewhat less than that employed in 
an ordinary cervix cancer of the same extent. 
A number of cases have been cured in -his way 
without interrupting the pregnancy, which had 
betn allowed to go to term anc then usva ly 
ended by cesarean section. Of the child-en born 
и? this way, there are no signs of physicel or 
mental abnormalities. 


Dn. Ерміх C. Enxsr, St. Louis, Mo. | taink 
from a purely radiologic standpoint these р res- 
emtations have been most interesting to us who 
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are so-called clinical radiologists. This is 2spe- 
cially tree wher the last week of last month in 
three consultations I had, all 3 patients had 
early complications due to infection. In one 
case thare was a small growth, which the 
surgeon said was the earliest growth he had 
seen on тле cervix. Two or three other men 
had lood at it and then I was called ir and 
said ths was a case where radium shoud be 
employed. Then a frozen section came beck 
which wes reported highly malignant. I insisted 
that roemtgen therapy be used first. They de- 
bated about this and the next morning єс 
me to use radium instead. I was preparing the 
radium when the patient was reported to heve 
a temperature of 103° К. We waited seve-al 
days anc the temperature went up to 103° F. 
What happened was that in taking the biopsy 
they puted loose some of the tissues, or dis- 
placed -hem. These complications are nct al- 
ways d= to the irradiation. This patient is 
holding пег own, with the temperature back to 
normal. l- is possible that there wes a deep 
erosion rear the cervix. In the other cases, in 
one instance as much as a pint of pus was seen 
in a sac. T^e patient was taken to the operating 
room am. the pus gushed out. 

The point is emphasized by all the papers 
that irradiation, by roentgen rays particulacy, 
is most valuable if administered first. Anether 
point is that we must think of the parametna, 
particularly in roentgen therapy. At the 
Barnarc Hospital we have been studying the 
differen- effects of different dosage and it is 
surprisinz to see the wide variation. The im- 
portant thing is to keep the parametra in 
mind. I ope this fall to report the effects of 
the гоеттегп-гау dose and estimate thereby the 
exact tissue dose. The more we speak o` the 
exact dosage which will limit the prognosis, 
the better it will be. One of the methods we 
used was to measure the inner dosage and the 
exit dose ge, and also the vaginal irradiation, 
and to л this has been very valuable ir im- 
proving our results and in gerting a safer ала 
fuller dcse into the parametrial areas. 


Dr. Davin Y. Kerry, Louisville, Kv. | thi ak 
it migh- be well to mention 3 cases of car- 
cinoma occurring in pregnancy, 2 beyonc che 
fourth rxonth, treated as Dr. Burnam sai. In 
one case the woman insisted that she was hsv- 
ing a m scarriage. She had a fungating туос of 
tumor that practically filled the vagina. Her 
physiciar, who has had wide experience; т- 
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sisted that she could not be pregnant. She was 
treated with radium, the carcinoma receded, 
and two months later she had a miscarriage. I 
report this so that someone else will not make 
the mistake of telling any young woman she 
cannot be pregnant. Her doctor says that he 
will never again tell апу woman that she can- 
not become pregnant. 


Dr. ALBERT боп„Ахр, Los Angeles, Calif. 
Dr. Bowing has presented to this Socet» one 


of the best balanced papers on the treatment of 
carcinoma of the uterus, from the viewpo nt of 


the radiologist, which it has been our privilege 
to hear. It is gratifying to note that this method 
is now reaching its proper plane of usefulness in 
an institution whiclt has, for a great many 
years, been considered perhaps only as ar out- 
standing surgical clinic. Dr. Healy, who has 
preceded me in the discussion, gave such a 
masterly résumé of the whole subject, both 
surgical and radiological, that I could not pos- 
sibly add anything of value. I wish, however, 
to voice my personal appreciation to him for so 
clearly stating the contraindications to the use 
of the curette in the presence of a probable 
malignancy. | have always felt and have stated 
on former occasions that one is inv iting cell 
proliferation and disaster every time a curette 
is used except when preceded by precperative 
irradiation. 


Dr. W. H. SangcENT, Oakland, Calif. | 


would like to report a complication I nave en- 


countered on several occasions, in the hcpe of 
This is a swellmg of 


getting some assistance. 
the thigh and leg very much like the swollen 
arm that develops after breast carcinoma. It 
has developed in from six months to two and a 
half years after completion of treatment and 
has usually been preceded and accompanied by 
a dull pain, often severe, in the pelvis and lower 
back on thg side of the involved thigh. Upon 
pelvic examination in some of the cases, a hard 
mass fixed tightly to the pelvic wall nas been 
found, but in 2 cases nothing could be felt п the 
pelvis to account for the swelling, and in one 
case there was no pain. I would like to ask 
whether this is thought to be due to metastasis 
to the deep pelvic glands or whether it might 
be due to the effect of intensive irradiation 
upon the lymphatics. All of the cases hare de- 
veloped during the last few years since тоге in- 
tensive treatment has been used. They have 
not responded to further roentgen treatment. 
One case was referred for treatment wich an 
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800 kv. machine, with only slight temporary 
decrease in the size of the thigh. This complica- 
tion o swollen thigh with the associated pain 


has be=n one of the most distressing complica-* 


tions I have had to handle. E^ 
The-question of the possibility of the cgnphi- 
cation of ureteral involvement not infre- 
quentl arises, especially in advanced cases of 
carcinema of the cervix. Where the symptoms 
are no: pronounced one hesitates to submit the 
patien- to cystoscopic examination, especially 
in private practice. Excretion urography offers 
a ver- satisfactory means of determining 
whether such pathology exists. Such an ex- 
amina-on gives us definite knowledge as to 
whether or not the ureters are obstructed. 


Dx. Arneson (closing). The report upon 
carcinoma of the cervical stump that has been 
referred to was published from the Memorial 
Hospral with Dr. Healy. The attempt was 
made то exclude patients who might hate had 
maligrant disease when the supracervical 
hystersctomy was performed. For this purpose 
was used the time elapsing between operation 
and tre development of carcinoma in the 
cervical stump. The patients selected for the 
series were those in whom at least one year 
had c apsed following subtotal hysterectomy 
before symptoms of cervical carcinoma ap- 
pearec, or in whom at least three years elapsed 


before che diagnosis of cancer was made. Upon , 


this bzsis were found 67 cases of stump cancer, 
or 2.5 der cent of the 2,600 patients with car- 
cinoma of the cervix who had been admitted to 
the gynecological clinic. 

These patients were comparable in age, 
clinical extent of disease, histological grouping 
and symptomatology with all the other cases. 
Howerer, the results were inferior to those ob- 
tained in patients from whom theecorpus had 
not been removed. Only 14 per cent survived 
the five year period. Among those with early 
lesions 43 per cent lived for this period of time, 
but omly 7 per cent of those with advanced 
diseas- were cured. In all patients with cervix 
cancer the five year cures had ranged from 20 
to 24 per cent. Of the early cases from 50,to 
60 per cent had survived, and of those with ad- 
vanced lesions from 10 to 15 per cent had been 
cured. 

The poor results were attributed to insuffi- 
cient «radiation, partialby due to the diff- 
culties encountered in making a cerrect appli- 
cation of radium in the absence of the uterifte 


corpus. In most patients a single ca»sule of 

radium could be placed in the canal o the re- 

maining cervix. However, in many cases the 
*cervix had been destroyed by the disease, leav- 
* ing anailferated crater in the vaginal vault. In 
the latter instance it was necessary to pack the 
radium against the lesion, which debvered a 
less desirable distribution of radiation. Ir thcse 
patients it was recommended thet large 
amounts of external irradiation be emplcyed 
to supplement the dose delivered by radmin. 
By this means it may be possible to treat ade- 
quately some lesions that would othe-wise be 
insufficiently irradiated. The five yea- results 
among the patients who received a tissue dose 
similar to that delivered to the patients who 
had not had a supracervical hysterecteary were 
comparable to those obtained in all cases. 


Dn. Bowing (closing). Regarding the com- 
plication of the swollen leg, years ag» it was 
common for us to have cases of edema of one 
leg, or of fistula of the rectum or bladder, and 
it was our experience that in most c-ses this 
was attributable to the carcinomatous invclve- 
ment. It seems that with the more adequete 


* methods of handling these cases these comp ica- 


tions do not occur so frequently. I am incl ned 
to believe that the condition is attributable to 
malignancy but in the treated case the possi- 
bility of inadequate therapy, scars, stasis and 
eso forth cannot be ruled out. If there is erip- 
pling I certainly would suspect bone metastasis. 
Dr. Arneson’s case is interesting. OF course, 
he has ruled out the possibility of caremoma of 
the ovary metastasizing to the uterus. From 
the standpoint of cellular study alor this is 
very tedious to determine. The pathologist 
may report that it is ovarian carcinoma. In 
cades of extensive carcinoma of the furdus it is 
impossible, by bimanual palpation, to rule cut 
the possibility of a primary carcinoma of the 
ovary metastaszing to the uterus. I save ob- 
served cases in which the diagnosis was car- 
cinoma of the rectum which were undoubtedly 
cases of primary carcinoma of the ovary. This 
determination is important from the standpoint 
of*diagnosis for as a rule only limited treat- 


* ment can be applied. 


e As to pregnancy, since 1919 I recall only one 
case of pregnancy that was not diagnosed. The 


« case was one of extensive carcinoma of the 


uterine cervix. Thé fetus was about th-ee 
months olf and the patient could give no 


A 
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history swzgestiag that she was pregnant ‘Ve 
have had pregnzncy in the inoperable group of 
cases, in which the findings were obvious and 
the other tests of pregnancy were not necessary. 
To subject the average patient who is to 
undergo -adiation treatment to a rcutine test 
for pregrzncy I think is unnecessary. 

As to wsing dyes in genitourinary cases, we 
usually send these patients for cystescopic 
examinaton. Tae urologist can tell, by such 
examinaton, whether the kidneys асе deliver- 
ing the nomal «mount of urine ог waethe- ће 
amount = reduced and he can give us ir im- 
mediate opinion. When necessary he will se>em- 
mend urcgrams. 

The есу cases Dr. Healy spoke of would 
worry all of us. Our experience cen-ers abeut 
the inoperable cases. From the standpeimt of 
the local extent of the tumor, only 7 to to ^er 
cent are considered early or borderime cases. 
We do сегаге in a very limited number of 
selected -ases of cervical carcinoma but I do 
not know in what percentage. It is impossible, 
by palpa- on alone, to make a proper c'ascfi- 
cation, bet by inspection, placing tae paient 
in the kr==-chest position, it is poss ble to се] 
whether the carcinoma has invaded che 
regional vaginal walls. The early lesions are 
those in which the pathologic change is Бла: сей 
to the vazinal face of the cervix. Signs end 
symptoms may be absent. I recall 3 cas2s in 
which еа у carcinoma of the cervix was found 
in the corse of routine physical examination. 
A case of early cervical carcinoma, graded т or 
2, shoulc receive surgical consideraticn. ‘Ve 
find that m 75 per cent of all cases the growth 
is gradec 3 or 4. I have one case I сап match 
with Dr. dealy's. The patient, aged fcu-teen 
years, ha- an early lesion of Grade 4. Incersive 
therapy .cemed contraindicated. I treated the 
lesion as # it were on the surface of the body. 
Treatmea= was very mild compared wich that 
employec in the usual early case. Th? umve-sal 
tube appl cator, containing 50 mg. wf -a mm 
sulphate (element), was applied “or sm to 
seven hours on two occasions, and this gave a 
splendid initial result. At the last repcrt, the 
patient аз menstruating normally ard was 
apparend- well. I do not want to de critical. 
The case в presented on its merits and fer your 
considerz- ion. 

I have enjoyed presenting the paper and 
appreciate your friendly criticism ard dis- 
cussion. 
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LATE EFFECTS OF IRRADIATION OF THE THYMUS* 


By D. STEWART POLK, M.D., and ELIZABETH KIRK ROSE, M.D. 


PHILAMELPHIA, PENNSY .VANIA 


HIS isa preliminary report of a study 

to determine whether or not irradia- 
tion of the thymus gland as originally ad- 
ministered to infants and young children 
produced any effects upon later develop- 
ment. The question to be answered 15: Did 
such treatment alter physical or mental 
development, sexual maturity, or subse- 
quent fertility? 

The meagerness of early records and the 
difficulty in tracing patients after intervals 
of t2n to twenty years are rather obvious 
obstacles. The earliest recorded cases of 
thymus irradiation found in Philadelphia 
consisted of 25 from the Univers ty of 
Pennsylvania Hospital treated between 
1912 and 1922; 20 from the Jefferson Hos- 
pital and то from the Mount Sinai Hos- 
pital. Those from the last two institutions 
were treated between 1922 and 1924. Of 
the total 55 cases it was possible in the 
present studv to follow 31. The contact 
consisted of interview with and examina- 
tion of the patient. When this was not 
possible information was obtained frem the 
family physician or from the famil». 

Because roentgen therapy machires have 
not been standardized until comparatively 
receatlv, it was necessary to have tae re- 
spective roentgenologists transpose the 
trea-ment data into present-day roen:gens. 
These estimated figures of dosages can be 
only approximate. We are indebtec to Dr. 
E. P. Pendergrass, Dr. J. T. Farrell, and 
Dr. Louis Edeikin for their cooperation in 
collecting these cases and in transposing 
the rreatment data. 

The treatment of these cases variec with 
the hospital. One department gave roo to 
300 r at intervals of one to two weeks; 
another gave 200 to 400 г at four week in- 
tervals, while the third gave 100 г every 
three or four weeks. Compared with pres- 


ent-day practice in these same instituélons, 
the desages in this early period were some- 
wha- larger. 

Ir chis presentation no attempt is made 
to ama уле the history, symptoms, accuracy 
of degnosis or immediate effects of ther- 
ару. However, it might be stated that 22 
presested dvspnea as a chief complaint, 
and that in 15 cases there was sufficient 
caus? for symptoms other than enlarge- 
menz ef the thymus. 

There are 16 males and 15 females, all 
white. The ages at the time of treatment 
varicc from twelve hours to six and a half 
years. There are 18 infants under eighteen 
months of age, 10 children between eight- 
een and thirty-six months, and 3 others 
who were four, five, and six and a half 
years of age respectively when treated. 

Ir ‘ooking over the data on the healthy 
grou (see Table 1) it is found that 15 have 
passed through a normal adolescence; 6 
more are normal, though still preadoles- 
cent None of these 22 normal children is 
beyand normal limits of height and weight ° 
in rec-ion to age and family stature. Like- 
wise. -ach is normal or above normal in 
mentality when family, social and eco- 
nom c status are considered. Thus, in 22 
out cf 31 there is no question as to normal 
growth and development. 

The remaining 9 cases (see Table 11) in- 
clude the congenitally defective, the men- 
tally ceficient and those with other consti- 
tutional abnormalities or diseases. It is this 
group of which special analysis is made. 
Only = are living at present. 


Case 23. J. P., a sturdy, though stunted, 
Italien boy of thirteen, is already known to the 
Juvezi e Court and might be classed as almost 
incorzizible. He was the tenth child and was de- 
livered after forty-eight hours’ labor with an 
alleged birth weight of 12 pounds. Stertorous 


* From the Department of Pediatrics of the University of Pennsylva: iz School of Medicine. Read at the Thitty-Sixth Annual 
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Tase I 


THYMUS IRRADIATION NORISS 


| No. of 


Eu-ation of 





* breathing was noted from birth for which he 
received at the age of six and seven moaths 490 
г, a total of 800 г. Pneumonia at nine months 
and diphtheria at one vear further complicated 
his turbulent infancy. He is thirteen at present, 
has the physical development of a chil of ten 
and the mental age of a child of five or six. His 
birth rank (roth in the family) mzkes the 
chànce of abnormality three times grezter than 
normal expectancy. His large size and diff cult 
birth suggest possible intracranial trauma as 
the cause of his stertorous breathing and sub- 
sequent lack of development. 


Case 24. L. B., now seventeen years old, 
has been paralyzed since birth. I$ reqeired one 
hqur to resuscitate her after a high forceps de- 
livery. She had convulsions throughou: the frst 
two cavs and required dropper feeding for the 
first two weeks. At five months she wes urable 
to raise her head and has never learnee to walk 
unsupported. She was irradiated at nineteen 
months, reeeiving 487 r in three treatments 
ovtr a period of five weeks. At preseat she is 


F | . РЯ Present 
* Саѕе Name Sex | Age When Treat- таг Treat- Treatment Pe- Age Developme^t 
| ment Began ments  rioc in Months Үт. 
c— ol u mu mu "M _ и. МЗ: _ 

1 |R. H. F 36 mo 1,200 2 8 i£. Normal 
2 Е. Н. Е 61 yt. 975 4 8 21 Normal 
3 [CFs E. M 30 mo. 9-5 4 1 18 Normal ‘asthm €) 
£p E. F: F {о mo. Siz 3 $ 15 Normal 
&«|M.deR. F 2 mo. Хос 4 11 Normal 
6 TG. Е 13 mo 8co 2 i i9 Normal 
3 M. E Е 10 mo pn Е 22 p Normal (ash m :) 
З г A.W. F 2 mo. 620 2 І 1 Normal 

9 | JT. €. M х mo. 487 3 i$ 20 Normal 

го | A. Р, Е 4 mo 470 + 3 13 Normal 

i |R. € F 24 mo 40^ s І 15 Normal 'aschmn :) 

12 | PS: Е | mo 400 І Е Normal 

е i$  R.F. M $ то 406 І 12. Normal 

ig | L. M. M 14 mo 325 2 ? 16 Normal 

15 |С. S. Е с yr E I 19 Normal 

16 | I, M. M ; mo 245 2 І 13 [Normal 

17 „А, | 4 mo 245 3 І 13 {Normal at a: er. 

ca p Awl. M {6 mo 136 І 16 Normal (һау #- 

ver) 

19 | LK M 9 mo. 123 1 14 Normal (as-h- 
| matic beomcni- 
| tis) 

36. | R. V. M 28 mo. 104 1 15 Normal 

ay |S. F, M 12 hr. E [ 13 Normal 

a. Ile As M 4 Уб ? 17 4 26 Normal at ia єг, 


paralyzed, athezoid, and is in an iastitution. 
Her pub: ety was normal. She is alert menta ly, 
intereste- in people, reads, and nas a zeod 
memory. Her diagnosis is Little’s disease. end 
her concition most certainly was due to orth 
injury aod is unrelated to tae irradiaticn at 
nineteen months. 

Case 2<. H. U. was said “never to have been 
right from birth". She never learned to welk or 
talk. At about two years she received four ioses 
of 400 r each over a period of three months. she 
died at three and a half years, still unakle to 
walk or talk. A maternal uncle у als; de- 
fective. 

Case 29. R. P., described as a "^marasnac"" 
infant ^ m birth, was treated six times be- 
tween th-ce and eight months of age, receiving 
a total =f 975 r with no improvement іл the 
dyspnea or the frequent convulsions, which 
were his chief symptoms. He never walked or 
talked Е-ге his death at seven and a aalt 
vears. 


Case 27. B. S. was most probably deec- 
* 
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tive from birth—a premature infant wit) dysp- 
nea and convulsions, even before irradiation 
was begun at seven weeks. Treatment -ontin- 
ued over six weeks, the total dosage being бог. 
He died at the age of nine years. 


Cases 28, 29. B. L. and M. D. were both 
treated at the age of three years. Nctes on 
each indicated that the respiratory obst-uction 
was out of proportion to the amount o thymus 
shacows on the roentgenograms. Both died sud- 
denly in their fourth year. 

Case 30. К. R. died of pneumonia suddenly 
at fcurteen months. In the three and a half pre- 
vious months he had received 487 r with no ef- 
fect 5n his dyspnea. He was said alwavs to have 
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Апе >пу. It is to be expected that the cases 
of diergy would be more numerous in a 
stucy such as this. Я 

The exact function of the thymus re- , 
maias unsettled. Whether or not thé rapid 
nuc ear disintegration of lymphocytes pro- 
ducec by irradiation has any specific effect 
on growth has’ yet to be determined. As 
the -esult of this preliminary study it may 
tentatively be concluded that thymic ir- 
radiaon in infants and young children 
does aot produce retardation of physical 
grovth or mental development. 

Because of the meager data and small 






































been "delicate." number of cases studied, this communica- 
Taste П 
Age When No. of end ч . 
si aration of à 
Case Name | Sex Treatment — |Tctz! r| Treat- "Besten E d pos 
Began (Mo.) ments MBE Iston 
25 | E M 6 820 2 1 mo 13 yr. Physical and men- 
mo tal retardation 
2 L. Bs | E 19 437 3 1 mo 17 yr (Birth injury 
or Н.Ш. Е 22 1,650 4 i mo Died 33 yr. |Congenital defect 
26 | R.P.| M 3 975 6 5 mo Died 73 yr. |Defective 
a7 | B.S, M 2 650 # 1j mo Died g yr. Premature; con- 
genital defect 
28 | B.L. F 36 ? 4 1 mo Died 33 yr. Sudden death 
29 | M.D.| F 36 487 3 г mo Died 3 yr. [Sudden death 
зо | Е.К. M 10 437 3 3 mo. Died 14 mo. Pneumonia 
31 | G.M.| M 36 325 2 т wk. Died Acute leukemia 2 
wk. later 
Case 31. G. M. died at three years of tion can in no way be considered other 


acute leukemia two weeks after receiving 325 r 
over a period cf seven days. 

Thus, while the incidence of mental de- 
ficiency in this group of 31 is large—namely 
5, or 16 рег cent—in every case there 5 evi- 
dence that'the deficiency or cause for such 
deficiency antedated the treatment given 
for supposedly enlarged thymus. 

A significant positive finding i is the fre- 
quent occurrence of asthma, asthmatic 
bronchitis, or hay fever. Six, or 22 percent, 
of the cases were thus affected, whereas 
the incidence of allergv in the zeneral 
population is 7 per cent. The association 
of allergy with symptoms of “thymic 
asthma” and enlargement of the thymus 
has been well studied by Waldbetr and 


than 2 preliminary report. Another five 
year.’ observation, including a larger num- 
ber cf cases may suffice to give a more con- 
clusive answer, and give information con- 
cerning sexual maturity and Subsequent 
fertiaty. The reason for presenting this re- 
port a> present may be found in the differ- 
ence: of opinion now extant concerning the 
possi» 2 harmful after-effects of thymus ir- 
radizt on іп «Һе infant and young child. 


SUMMARY 


A follow-up study is presented of sub» 
sequ-nt development in 31 out of 55 in- 
fants given thymus aam due prior to 
1924 

. The tentative conclusion is y chat thy- 


^ 


| 
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mic irradiation produces no retardation of 
physical growth or mental development. 

3. There is need for further study of 

„these and other cases. 

. 


ы DISCUSSION 


Dr. Leonarp G. RowxrR&e, Philadelphia. 
I wish first to express my appreciation te Dr. 
Rose and Dr. Polk for the privilege of dis- 
cussing their very important communication. 
Their findings would seem to indicate that, 
generally speaking, no untoward late effects 
follow irradiation of the thymus in tae new- 
born. 

Admitting in general the harmlessness of ir- 
radiat on of the thymus in the vast majority of 


e instances, we still have a great responsibili-y 


in explaining retardation, mental or physical, 
in a considerable proportion of cases trea-ed. 
Either we are treating defectives or producing 
them. 

My own interest in the subject wasincited by 
seeing 2 patients within two weeks with marked 
retardation in bodily growth and mental de- 
velopment with a history of irradiatioa to tae 


e thymusin the early days of life. After seeimg tae 


second case I called up my old friend, the late 
Dr. Fife, one of the leading pediatr&ians of 
Philadelphia, who said in reply, “I have never 
seen any harm from irradiation of the thymus.” 

e Then he stopped and said, “Perhaps that is not 
quite true because I do recall two «ases off 
hand, and, now that you mention it, ore or two 
other cases come to mind where the children 
are not quite normal." In fairness I must say 
that he added, “I do not know whether irrad:a- 
tion of the thymus had anything to do with 
this retardation.” 

During the last year in my own office I have 
seen 5 such fases; one probably represents birth 
injury; for the other 4 no adequate cavse other 
than irradiation of the thymus could be located. 
I have in my hand a letter received yesterday 
in which the parents state that it was after 
"she had received radiation that she retarded." 
Two of these cases are already ой replacement 
therapy. In all, some 15 cases have been called 
to my attention either by letter or by word of 
mouth of some physician. The medical director 
of one institution for feebleminded girls told 
me that she had 4 such children in her ms-iru- 
tion and asked if they could be given гер!асе- 
ment therapy. 

"So long as the thymus is regarded as func- 
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tionless, caturally its destruction would not 
seem to be a matter of great concern. Recent 
evidence, However, suggests that the thymus 
gland plæs an important rôle relative to che 
rate of growth and development of tae young. 

Recent studies of the weight of the thymus 
gland world seem to thdicate a close relation- 
ship between the size of the gland and the rate 
of growth of the body. Curves const-ucted by 
Dr. Lanseury in this Institute show a pare lll- 
ism between the increase in the weight of the 
thymus and the increase in bodily growth iur- 
ing the ez- y years of life. Although tie normal 
weight of the thymus is very variables, е-е is 
reasonabl= agreement among studerts of the 
subject escept as to the weight at birth. This 
may Бе a low as 9 grams (Klese), and as 12h 
as 21 gms (British Thymicolymphaticus 
Committee). 

Carefu autopsy studies abread by Hammar, 
Bratton, Greenwood and Woed, and Yeung 
and Tursbull of the British Commissior, in 
this country by Garland, Epstein, Farber and 
Mahone» although involving thousands of 
cases, afford no evidence that status thym:co- 
lymphattus has any existence as a patholozical 
entity. Cn» of your own number, E. Boy, in 
1930, steted that on the basis of roentgen 
studies tac largest thymus glands appear to be 
found in the healthiest children. 

In our own werk with the injection of thy mus 
extract, have produced a pathological pic- 
ture som-what suggestive of that said to char- 
acterize status thymicolymphaticus, патау, a 
large thy-r us, a small adrenal, and hypertrophy 
of the lyriohoid tissue throughout the body. In 
our animals, however, we have seen no evi- 
dence of the clinical manifestations, that 15 the 
dramatic, sudden death, which is said to ehar- 
acterize =tatus thymicoymphaticus. 

In expe-iments involving several thousands 
of rats, «arried on over a period of two anda 
half years, we have found that the adminstra- 
tion of thymus extract (Hanson) to succeeding 
generatiens of parents results in accruing ac- 
celeratio- in the rate of grovth and dev-lop- 
ment in their young. In the fifth or sixth gen- 
eration, the young at five days are in every 
respect -omparable with normal animals of 
fifteen te twenty days. Likewise the removal 
of the the nus in succeeding generations o. rats 
leads to retardation in their rate of growth, as 
reflected in the weight curve. This retardation 
can be cvzrcome in such animals througa the 
administration of thymus extract. 


че 


Оа 


In view of these recent biological an: patho- 
logical studies a reconsideration of the whole 
proolem of the thymus gland in heeith and 
disease would seem imperative on the part of 
both the clinician and the radiologist. We are 
unwittingly either treating thymus zands in 
infancy of potential defectives, dwarfs morons 
and idiots, or we are producing retarcztion in 
growth and development by this procedure. А 
committee of your organization wc-king in 
conjunction with the pediatricians cald ma- 
terially further progress in this field. 

Dr. ЁсскхЕ P. PENbERGRass, Philæelphia. 
| think we should be extremely indebted to 
Dr. Rose and Dr. Rowntree for commag and 
discussing this subject with us today. 

There is one point I would like to emphasize, 
and that is that I am sure I have treated men- 
tal cefectives with а clinical diagnosis o. thymic 
enlargement. I have in mind a patien- of Dr. 
Vife s, a patient who had dyspnea, was slightly 
blue and had convulsive seizures. We made an 
examination of this child and we thougat that 
the z-hymus was not enlarged and so r=ported, 
but n view of symptoms that could not »e con- 
trolled by medical measures, we were prevailed 
upon to give thymic irradiation, and of course 
the roentgen treatment did not benefit ће pa- 
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tiene. | am sure that every radiologist has had 
simder experiences. Could it not be possible 
thar Dr. Rowntree may be referring to this 
type of patient as having been harmed by ir* 
radārtion? I agree that the dose of®reentgen ° 
rays in thymic cases should be very small, and 
| thimk the warning that Dr. Rowntree has 
sour ded is a googl one, but I cannot believe that 
the »ossibilities for doing damage are as great 
as he suggests. 

А the meeting of the Section on Radiology 
of tac American Medical Association in June, 
seve-:l radiologists said that they were treating 
hundreds of cases of thymic enlargement at 
the »resent time. In the past, we have treated 
a number of babies clinically diagnosed as en- 
larged thymus, but since we have tried to 
establish criteria for making the diagnosis by 
roenecenologic means, the diagnosis of enlarged 
thymus is made only occasionally. There are 
any n imber of things that will cause high ob- 
stru-tion that are not due to thymic enlarge- 
men . Birth injuries, Little's disease and a num- 
ber эт anomalies around the larynx and epi- 
я will give symptoms of thymic enlarge- 
men . This has been a most interesting subject 
to meand I again want to express my apprecia- 
tion to these doctors for speaking to us. 


. RADIATION SICKNESS 
ITS POSSIBLE CAUSE AND PREVENTION* 


А e By HARRY F. FRIEDMAN, M.D., 


and PHILIP DRINKER, S.B., ChE. 


BOSTON, MASSACHUSETTS 


Rabiation sickness is producec at the 

time of or shortly following rracia- 
tion to the body by roentgen rays, anc ‘s 
characterized by nausea, vomiting, and 
symptoms of general malaise. The symp- 
toms are dependent upon the organs irra- 
diated, and are proportional to the length 
of the treatment and the size of the field. 
It is as old as the use of roentgen rays and 
has been the subject of much study and 

, empir cal treatment. One acquainted with 
the roentgen literature knows of the mani- 
fold a-ticles written on the subject and Бе 
numezpus medications used for its relief. 

We wish to report the results of our 
study which has covered a period cf same 
four months, and from which we bel eve we 
have devised a method whereby almost 

. complete prevention of radiation sckness 
can be obtained. We, as other radiaticn 
therapists, had run the gamut of thera- 
peutic agents in the hope of alleviating the 
distressing symptoms following radiation 
etherapy—symptoms which in some cases 
are sc severe as to militate against its use. 
With the advent of protracted rcentgen 
treatments, doses given daily or twice дагу 
from twenty to forty days, radiatien sick- 
ness Fecame a serious matter, and in mary 
cases it was necessary to discontinue treat- 
ment. 

Radiation sickness has long been thought 
to be associated with bad ventilation. The 
breataing in of ozone and nitrous gzses has 
been held by many to be a predsposing 
cause. We have always felt that our pa- 
tients were sicker following irradi=tiom in 
a poorly ventilated room, and we have 
provided proper ventilation, but without 
results. Our treatment rooms have a con- 
siderable amount of high voltage overhead 
from which corona and brush discharges 
are unavoidable. * 


One ot us (H.F.F.» became interested in 
the possibility of an extraneous factor other 
than ozone orother gases. Dessauer? showed 
that individuals kept in a room of Figh 
positive concentration of ions d2velozed 
symptoms which were similar to those of 
radiation sickness. He fourd that these 
same individuals did not have these symp- 
toms in a high concentration of nega-ive 
ions, but, on tne contrary, were made to 
feel greatly exhilarated. His experiments 
were never duplicated by others. Yag ou" 
has kept himself in a room of high posi-i-e 
ion concentration for twenty-four hours 
without p-oducing symptoms. 

Our first step in the determination o an 
extraneous factor was, of course, to deter- 
mine the ion concentration of oar trest- 
ment rooris and the quantity and quality 
of the gases present. This was dezermir 2 
quantitativelv and qualitatively Ьу опг of 
us (P.D.). These experiments showed a 
high concentration of ions with the po-i- 
tive ions predominating and traces of ozone 
and nitrous gases. These experiments wll 
be given n detail, and from them it was 
obvious that the probability of any опг or 
all of them being a cause of radiation scx- 
ness coulc be easily determined. 

dir Analysis. The sampling apparatus 
is showa diagrammatically in Figure 1. 
It is sinvlar to equipment in routine use in 
gas sampling and is run at 3,liters per 
minute. I+ consists essentially of a bubbler, 
a flow meter to indicate the sampling rate, 
and a suction pump which runs from tre 
lighting c rcuit. 

Before air samples were taken “or 
analyses, the roentgen tubes were rur r 
at least twenty minutes and the room was 
kept sha- without ventilation. The gh 
voltage circuit was then shut off; the 
apparatus set up approximately 6 feet trem 


* From the Tumor Clinic and the Department о! Roentgenology, Division « Therapy, Beth Israel Hosp tal and the Schoe of 
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the roentgen tubes. A large desk-type 
oscillating fan was placed in such a way 
that the air within the room was kept well 
mixed at all times. Then the gas sampling 
apparatus was started, the roentgea tubes 
were put into operatign and run for twenty 
minutes. 

In sampling for ozone, the bubbler con- 
tained potassium iodide solution with some 
freshly prepared starch solution and just 
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Fic. 1. Bubbler used for determining ozene and 
nitrogen oxides. 


enough iodine to give a decided blue color. 
This color was not completely dispelled in 
twenty minutes; that is, бо liters of air 
from the room did not furnish enough 
ozone to change the color of a sensitive test 
solution or absorbent.! 

Ozone is used industrially for s--riliza- 
tion of water and removal of sterches in 
air. It is commonly determined in ventila- 
tion work by exposing a moistened starch- 
iodide paper, and concentrations zre esti 
ma-ed by the length of time required to 
change the color of the test paper to that 
of calibrated standard paper. In our case, 
this test Confirmed the chemical Getermi- 
nations, giving a doubtful, if any, -ndica- 
tion of ozone.! 

Nitrogen peroxide also reacts with 
starch-iodide paper, but it can be distin- 
guished from ozone by the nitrite and 
nitrate reactions commonly used :n water 
analyses.! Mr. E. W. Moore of the Depart- 
ment of Sanitary Engineering of F irvard 
University made such determinations for 
us “rom bubbler samples which we took. 
Again the results were negative. 
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6» Content. Our colleague, Professor C. i 


P. “aglou, made these determinations, 
usins the counter which has been described 
by him in detail? (Fig. 2). The coynter was, 
set up in the deep therapy room about 6 feet 
from the tubes which had been in cofistant 
operation up to the time of the experiment. 


CHARGED ROD 
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Fic. = lon counter (courtesy of the American 
Socety of Heating and Ventilating Engineers). 


The room was closed as for the other ° 
anayses, the readings were taken by 

Yaglou and one of us (P.D.) within the 

five minute period required to take them. 

Асат, air circulation was provided by a, 
large desk-type oscillating fan, thus assur- 

ing the taking of representative air 

samples. The results were as follows: 


CONCENTRATION OF IONS б FEET FROM ROENTGEN 














TUBES 
Мау of ions . 
in ат /sec/volt/cm. Positive ә Negative 
(per c.c. of air) 
Greater than 1.00 [. 2107 T.0X 108 
Greater than 0.07 1.7 X105 1.4 Хто? 





The ion éounter used does not catch ions 
with mobilities less than 0.07, althouglt it 
coud be modified to do so. Judging from 
other experiments in Yaglou's laboratory, 
there were roughly о.4 Хто positive ions 
рег cc. and o.3X10? negative ions with 
mobisties between 0.07 and.o.ooos. If 
this were true, the total number of itns 


e 
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(smal, intgrmediate, and large) at the 
sampling point would be: 








Mopility Positive Negatve 





Greateg than 0.0005 2.1 X 16° 1.79505" 





Frcm laboratory experiments the »ro4- 
able concentration at the patient's head is 
roughly estimated as follows: 











Mobility Positive Negatve 
Greater than 1.00 1.7 X10* I.52X* 
Greater than 0.07 2.5 X 10" 2.1 XE 





The small ion content of norma air 
varles from 200 to 400 per c.c. so tha- the 
ion count in the therapy room was vastly 
in exfess of the normal." Having ceter- 
mined that the ion count of the deep ther- 
apy room was high, a patient, A.R., who 
invar ably had nausea and vomiting falow- 
ing irradiation, was exposed to ions cf the 
* same kind and of approximately tke seme 
concentration at the School of Public 


Health of Harvard University by means of 


a conventional ionizing apparatus. Two 
„exposures on two consecutive days, each 
"lasting about an hour, did not prcduce 
radia-ion sickness. 

Inconclusive or negative results with 
small or large ions have been report-d in 
previous physiologic studies by Yaglow and 
assoc ате,” Herrington? and Edst-cm,° 
using largely normal subjects. On the other 
hand Dessauer, Strasburger and am- 
pert’ and Tchijevsky® claimed to have 
obtained demonstrable effects, particu- 
larly in clinical patients. 

On the following two days the pzt ent 
was exposed to ions and ozone simulrare- 
ously so as to simulate conditions ia the 
deep therapy room but without the madia- 
• tion factor. The results were likewise 1ega- 
teve. The only subjective sensations ex- 
perieaced were general relaxation, drowsi- 


‘© ness, and flushing,of the face which were 


concomitagt with a fall in the pulse race. 
After the second day the patiert com- 
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plained əf a relapse of “stomach ache" 
which сту progressively worse owing to 
the suspension of radiation treatments. 

At ths time the same patient was placed 
in а rocm with a high voltage machine in 
operatio- using the jdentical fac-ors used 
in giving a treatment; the "inteasity ' of 
the beat was 2.75 r/min. m air at бо cm. 
The patent, however, was placed 3 feet to 
the side = the beam, the “‘imtensity”’ of the 
beam di-=ctly in front of the pazient was 
of the oser of 9.016 r/min. The room zen- 
tilating tan was operating. The patient was 
kept in -osition for the usual time of tae 
treatment, which was thirty-six minus. 
No roeo*gen sickness developed. On tae 
followirz day the same procedure was re- 
peated, sut with the room closed пећ Чу 
and with=ut the ventilating fan. As Ье ове, 
no roemzen sickness developed. 

These experiments suggest that rænt- 
gen sicemess is the result of a comb red 
effect of an extraneous fac-or breathed in 
by the patient plus the effect of the rra- 
diation кооп the body. It is obvious that 
one wi-*out the other wi! not produce 
true roemtgen sickness, using roentgen rays 
to the beady in the usual therapeutic doses. 

Our m=xt experiment consisted of treat- 
ing a patient who was wearing a simple 
type of -1ask, one that was known tc ab- 
sorb ozme and other gases. The principal 
ingredies= of masks used for absoro:ag 
low concentra-ions of such substances as 
ozone æd organic vapors is activated 
charcoal in granules about } inch in size. 
Furthermore, activated charcoal retams 
low cooeentrations of nitrogen percxide 
and is г zood de-ionizer. 

A commence! make of chemica! cartridge 
respiras-* (Fig. 3, а and 5) with a char- 
coal careridge was furnished to one pa- 
tient ar- gave her immediate relief. At 
first we thought the results were due to 2d- 
sorption of a gas by the charcoal, but 
when cixmical analyses showed no gases 
which sould conceivably be the cause of 
the trouble, it seemed likely that the char- 
coal aced merely as a de-ionizer. 


* Made т. Willson Products, Inc., Reading, Pennsylvania. 
. 
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Vic. 3, a and й. Chemical cartridge respirator applied 
to patient. 


The cartridge containing charcoal was 
replaced by wire cloth of a very fine mesh 
(Fig. 4, а and 2) which was inserted at 
the entrance to the mask and grounded. 
This device was found to be just as satis- 
factory as the mask with charcoal. 

This patient who had been violently ill 
with nausea and vomiting two to four 
hours following her previous treatments 
was found to be free of symptoms follow- 
ing the use of the mask. Consequently, we 
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began to use the mask on all patients who 
had experienced anv sickness whatsoever, 
and -hese too were completelv relieved. 
Опе patient was not benefited, and this 
was determined to be purely a psychic” 
etfe-t. She developed nausea and vomiting 
on ertering the roentgen room before any 
treatment was administered, and on several 
occesons on entering the outpatient de- 
par-ment, two stories below the x-ray suite. 


e 
b 
Fic. 42 and б. Respirator with wire cloth in place of 
chz r-oal cartridge inserted at the entrance of the 
mÈ and grounded. ee 
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Vou. ds. 4 Radiation Sickness £G7 
Tasik Т 
е 
KESULTS OF TREATMENT WITH KESTIE STOR 
е | Irradiaten Rcentgen Sickness 
ResuE ст 
е е N а n Pro- a; > ae 
Noc. ? Lesion pen d Inten- Fieid Filter Daily inus Nau- | Vom- Time Mak 
| res sity Area Ў Des: |. sea | iting | Developed 
` ments 2 tion еа 
г/пұп. L F lays 
A.R. | Recurrent cancer of бо КЫ 10 X18 ст. | 2 mm. Cu | goo rir] 38 Yes | Yes | 1 week Comp et 
І transverse colon 1 mm. Al |2 meat- after 1st тепе 
memts | treatment 
= Е | z | | 
$.1.. | Postoperative cancer | 3o 9.8 10 Xr? cm. | 5.5. mm. Cu 32 Yes | No | 3 days Сотр-ет= 
2 | cf breast | 1 mm. Al after 1st relief 
| treatment 
T с. - all. ч ———— a 
K.G. | Metastatic cancer of " 5.4 10 X18 ст. | 1 mm. Cu | 25 | 1:2  Yes| Yes | Immedi- Compe 
3 | spine 1 mm. Al | | ately after relief 
| Ist treat- 
+ | mert 
e — | — E — — —— — — —- — — 
G.L. | Primary cancer of | 15 5-4 10 Хо cm. | 1 тт. Си == 18. Yes| Yes | 4-6 hr. Сотр-ет= 
4 | Ling | 1 mm. AI after ist relief 
| | treatment 
| = = Е T | p 7 
Chronic myelogenous 6 5.4 20 X20 cm. | 1 mm. Cu 22е 6 Yes| Yes | Immedi- Compet 
5 leukemia (spleen) | 1 mm. Al | ately relief 
L.F. | Postoperative cancer | 12 9.8 20 X25 cm.| 9.5 mm. Си ze 13 Yes | Yes | Immedi- Vomitnzo 
6 | of breast | 1 mm. Al | ately Slight n æ- 
| sea 
Е | E m = = =: = em 
e N.C. | Giant cell tumorof | 6 5.4 10 X10 cm. | 1 mm. Cu zm 18 Yes | Yes | Immedi- Compet 
7 | sacrum 1 mm. Al | ately relief 
Р.К. | Postoperative cancer | 3c .8 20 Хор cm.| 5.4 mm. Cu re 36 Yes Yes | 4-6 hr. Com 
р í 9 3 Las ! 
8 | ef breast | I mm. Al | after Ist relief 
| | treatment 
e R.P. | Lymph. hyperplasia 3 9.8 8 Хіс an.| 5.& mm. Cu =D 3 Yes | Yes | 4-6 hr. Compe 
9 | rasopharynx 1 mm. Al after Ist relief 
| treatment 
я - > = e en 
` | . Р - - 
P.G. | Lymphoblastoma 20 б.о 20 X25 em. | à mm. Cu | z= |26 Yes | Yes | Imme2i- Compet 
- | . ! 

10 | zbdomen 1 mm. Al ately relief 
S.S. | Metastatic cancer of ¥ б.с 20 Хар cm. | 1 тт. Си = 4 Yes | Yes | Immedi- No rele“ 
11! | peritoneum I mm. Al | | ately 2psvebic 

element 
— Ба — = -| E 5 
| 
I.H? | Carcinoma of blad- 23 355 10 Хю ст. 2 тт. Си |4cerin| 1+ Yes | Yes | 4-6 hr. Compete 
12 | der е 1 mm. Al |2 treat- after ist relief 
| men-s treatment 
-— = i = e 
S.W. | Recurrent cancer of. 30 б.о 10 XE5 cm. | І mm. Cu | 4ce rin} 17 Үеѕ | Yes | 4-6 hr. Compete 
k : + + m] 
13 breast 1 mm. Al |2 treat- after 1st relief 
. | men-s | treatment 9 
s 5 i KA uua d жа 
C.P. | Recurrent cancer of 20 6.c 10 ХЕ ст. | 1 тт. Cu | жс | 22 Yes | Yes | 2 days Comp ee 
14 breast s 1 mm. AI after 1st relief 
treatment 
E = o | — а 
S.W. | Papillary cystade- 40 | 11.5 |15054. ст. | о.75 mm. Cu | z— [дб Yes | Yes | After2nd Compete 
15 | moma of ovary 1 mm. AI treatment relief 
—- — ® 
B.P. | Leiomyoma ofuterus | 12 11.3 |15054. ст. | o.7: mm. Cu | zc 12 | Yes |. Yes| After2nd Comp ew 
16 1 mm. AI | treatment relief 
: . a iu 4 в ; 2 
В.О. | Leiomyoma of uterus | 1: 11.5 | 150 sq. cm. | 0.75 mm. Cu ame 15 |. Үеѕ | Yes | After 3rd Compere 
i7 . 1 mm. AI treatment — relief 
НЫНЕ ———— = = = - 
7 
E 
*, . 
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Tanrk 1 Сотни 
. 
RESULTS OF TREATMENT WITH SESPIRATOR 
Irradiation Roentgen Sickness e 
бат | 5 i 9| Resultor e 
Ф Š | No. of| Я : Рго-| 4; ls — | , b í 
No Lesion hes Inten- le eld Daily Nau- | Vom- | Time Mask 
| Treat- i Filter * [trac- Sus | | 
sity Атта Dose | . sea | iting | Developed о 
| ments G | tion 5 
——|—— -|—|— РЕ - 
r/min. r daws| | 
| PEN 
E.B. | Leiomvoma of uterus 12 | 11.5 |150-&g cm. | 0.75 mm. Cu 200 12 Yes Yes | After 156 | No relief 
| | 
18 1 nm. al | treatment | 
е рере = — ae | 
S.G | Leiomyoma of uterus 14 11.5 150-3. cm. | 0.75 mm. Ct 200 14 Yes Yes | After roth | Complete 
19 | 1 mm. al | treatment | relief 
= » CONNECT ERI = Ж " m = - = — — 2 
D.G. | Postoperative cancer | 13 11.5 150-єв cm. -5 mm. Cu | 200 13 | Yes} No | After2nd | Complete 
x of breast | E mm. al | treatment | relief 
РШ — => — ai „= | T = = — 
| 
C.M. Postoperative cancer | 12 iis 150-3 cm. 7-5 mm. Cu | 200 12 Yes No | After sth Complete 
21 of breast | | I mm. à | treatment | relief 
| i : А 
J.P. | Recurrent hyper- 29 11.5 | 156 € cm. | 0.75 mm. Cu 200 | 29 Yes No | After 4th Much bet- e 
J ) 5 | : 
22 nephroma | | I mm. à | | treatment ter 
= — (Se E |_ = = -— Р ba, р 2 => 
S.H | Carcinoma of blad- 14 РЕ. Iso}. cm. | 0.75 mm. Cu 200 14 | Yes| Yes | After i4th | Vomiting c 
23 der |! mm. à | treatment | Sight nau- 
| | | sea 
- —— a — | —— ——- == — | ——— | — | — | — — — 
- | - | | 
F.W. | Papillary cystade- | то II 1:0 8]. cm. -; mm. Ct 20 10 Үез | Үез | After 6th Complete 
24 noma of ovary 1 mm. à | treatment | relief 








Another case refused the mask because of 
her alleged inability to breathe freely with 
the mask in position. This was before our 
use of the wire cloth. All other patients 
accepted the mask gladly. 





hr. 3 - ua. o €— 
Fic. 5. Wire cloth hood completely coreang the 


head and neck and grounded. 


Experiment 2 (Patient A. R.). The char- 
coa. filter of the mask was removed and 
treatment given in a ventilated room. 
Folowing the fourth treatment, on the 


seccr day, the patient became nauseated * 
and vomited. The patient was treated 
in z similar manner with no ventilation, 
and roentgen sickness developed after the 
seccrd treatment. The identical treatments 
were given to the patient while she was' 
furrished with the wire cloth mask—both 
wita and without ventilation—and no 
rad ation sickness developed. This experi- 
mert showed the obvious effect of the 
breathing in of a high concentration of ions. 
To be sure of this effect, a hood of wire 
cloth (Fig. 5) of the same fine mesh Was 
mace to cover completely thé head and 
necz of the patient and draped closely to 
the chest. The hood was grounded and 
treatments given with and without vefiti- 
latier. No radiation sickness developed. A 
number of patients out of the group were 
sub ected to similar tests with identical 
гезик». 

Cf these three arrangements, the mask 
witk the rubber face piece and wire cloth 
is the simplest and cheapest. The face 
piece can be wiped off with, alcohol or 
washed and immediately re-used. Ie.is 


= 


© 
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advisable to use a face piece with both 
inhalation*and exhalation valves as chen 
there is no re-breathing. Face pieces with- 
out valves are cheaper but less comfortable 
beceusé they allow re-breathing. The efect 
of rebreathing is to fog up the inside of the 
face piece and thus collect an unpleasant 
amount of moisture. : 

Experiment 3. That the charge picked up 
by the patient from the overhead ‘armount- 
ing то a few thousand volts positive narge) 
is not a contributing factor to caciation 
sickaess was shown by the following ex- 
periment: À copper wristlet encasing gauze 
soaked in normal saline was placed around 
the patient's wrist and grounded. | -radia- 
tion of the patient was followed by violent 
nausea and vomiting in a few hours. 

Our experiments would tend to show 
thateof the air factor only ions enter into 
the production of radiation sickness. These 
in High concentration plus roentgea irra- 
diation to the body are necessary ‘or the 
production of true radiation sickmess. The 
factor of gases has been eliminatec. 


CONCLUSIONS 


A method has been devised for the 
relief of radiation sickness whica has 
proved helpful in 24 patients who received 
437 high voltage roentgen treatments. This 
method consists of a mask or dus- respira- 
tor “ace piece to which is attached ether a 
small cartridge containing activated char- 
coal or a circular disk of fine mesh wire 
cloth suitably grounded. This device is 
inexpensive and easily toleratec by the 
patient. ft was effective in 92 per cent of 
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the cases. It is hoped that ether dirics will 
test thes method on a large- group of cases 
who develop radiation sickness. 


We ae indebzed to Dr. Egon Lorenz, censu ting 
physicis: то the Beth Israel Hosoital, 
suggestiers. . 


for Bis manu 
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THE CAUSES OF ROENTGE*S-RAY DERMATITIS 
AMONG PHYS.CIANS 


By EUGENE. T. 


LEDI Y, M.D. 


Section on Therateutic Radiology. Tae Mayo Clinic 


ETWEEN the years 1919 and 1923, 

seven physicians came to The Mayo 
Clinic for advice about or for treatment 
for roentgen-ray dermatitis. Between the 
years 1924 and ig28, thirteen physicians 
came for the same reason. From 19:9 to 
1934, thirty-five physicians came to The 
Clinic for consideration of injuries result 
ing from roentgen rays. The experience 
of these 55 physicians is the basis of this 
report. 

Obviously it is impossible to ascertain 
from this group the incidence of roentgen- 
ray dermatitis among physicians, nor can 
one tell in what proportion of physicians 
such injuries develop nor whether the fre- 
quency with which roentgen-ray dermatitis 
occurs among physicians is increasing or 
not. In this study I was not interested in 
the clinical aspects or in the diagnosis or 
treatment of lesions of this kind; my only 
interest was to find out some of the causes 
of this variety of injury. 

I have regarded as roentgen-ray derma- 
titis any skin injury manifesting itself as 
severe telangiectasis, keratosis, ulceration 
(acute or chronic) or epithelioma, alone or 
in combination. It is true that there are 
other dermatologic lesions, such as eryth- 
ema, fissured nails, rough skin, atrophy of 
the fat pad, hang nails and so on, which 
often are the sequelae of excessive expesure 
to roentgen rays. But as these lesions may 
also arise"from other causes, such as for 
example the chemicals used in deve oping 
films or those used in the surgical pre»ara- 
tion of the hands, I have excluded from 
this study physicians with these early 
changes. It is logical to accept the conclu- 
sion of these physicians that their injury 
was due to roentgen rays. 

Of this group of $$ physicians, 3 had 
been injured while undergoing roentgen 
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treatnent. Thé lesions for which such 
treat nent had been given were exclusively 
benign dermatoses, such as eczema, psoria- 
sis, acre, or pruritus. One of these phvsi- 
cians had been treated by a radiologist for 
a beaizn condition, but on the doctor's 
insist?rce because of the benefit derived 
the r-diologist had been induced to repeat 
the -reatment too many times and an 
injur~ nad resulted. One other physician 
prescibed his own treatment: He asked 
his o fice girl to give him “а good strong 
dose.” She did. An ulcer resulted. Phe 6 
other physicians in this group were treated 
by scmee doctor who had a roentgen-ray 
mach re and “‘did x-ray work." In only one 
case vas treatment given by a radiologist 
or by а dermatologist. 

One physician’s injury was from han- 
dling radium. From the clinical history it 
is no- clear whether this injury resulted 
throw. accident or carelessness. Another 
physician sustained a severe, acute reac- 
tion Curing an experimental determination 
of dosege. In this instance the protecting 
lead-ru»ber used in outlining the fields on 
the fcrearm slipped, and excessive irradia- 
tion cf the fields resulted. 

In aost a single instance did injury affect 
the fzce or eyes. 

Eighteen of the 55 physicians Considered 
in tHs report had epithelioma, and in 
every case the neoplasm developed at the 
site cf the radiation injury. There wefe 
also 1: benign acute or chronic ulcers, 
withcur evidence of malignancy. All the 
physicians with benign or malignant ulcess 
also Fad other evidences of excessive expo- 
sure к› roentgen rays such as telangiectasis 
and Leratosis. 

Astle from the то physicians who suf- 
fered injuries while undergoing, roentgen 
treatment, the other 45 sustained injusy 
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from using the roentgenoscope n their 
practice. Almost always this consisted in 


ereducing fractures or removing metallic 


. foreizn bodies under roentgenoscooc con- 


trol. A few physicians had used the roent- 
genoscope in examining the chest in tuber- 
culosis surveys or had sustained their in- 
juries while conducting gastroirtest nal 
roen-genoscopic examinations. Of hese 45 
physicians, 44 were not radiologis:s.* The 
only radiologist who was injured had been 
a picneer in the work, and at the time he 
was subjected to excessive irradia-ion the 
possibility of injury therefrom had act been 
considered. 

It is shocking, although hardlv surpris- 
ing, that out of a total of 25 physicians 
who were injured bv using their own roent- 
ray machines 44 were not radiologists. 
As has been stated, they were either sur- 
geons who used roentgen rays m their 
work or general practitioners who used the 
roentgenoscope to facilitate the dizgnostic 
examination of patients. It might be added 
parenthetically, that another report bear- 
ing cn the causes of roentgen-ray derma- 
titis among patients will be made later. 

The number of exposures recerved by 
, these physicians and the time when injuries 
' due to irradiation by roentgen rays mani- 
fested themselves varied greatl- . One 
physician, for example, sustained z severe 
ulceration of the hand from a single expo- 
sure during roentgenoscopic exam nation; 
others had used roentgen rays for wears, 
and the injury for which they came to The 
Clinic appqared after the use of the roent- 
genoscope for as long, in one case, as 
twenty-five years. 

All the physicians who were injured in 
this way sustained injury to the dorsal 
aspect of the fingers and hands bur not, 
as hes been said, to their fce or eves. 
Wher more than one finger was mjured, 
the index finger (and usually the left one) 
was the most severely involved. In not a 
single instance was the palm injurec. Curi- 


* Same, kowever, had donesoentgenoscopy since theearly days. 
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ously, several physicians who had sustamed 
injury to one hand proceeded -o vss the 
other m the roentgenoscoric st.rly cf pa- 
tients. 

In t^s group of 45 physicians, who were 
injured rrom using the roentgenoscooe in 
their practice, not one -egula-ly wore 
lead-ru»»er gloves during most o` his 
examimn--ions. Some wore operatir g xl5- es, 
but mesr of them used lezd-rubber głcves 
only eter signs of injury had dre:dy 
appeared. 

It m-v seem paradoxica , but таву of 
these physicians at first assigred their 
injury во other causes, such as, fo- exam le, 
hypersensitivity to soap cr disinfec-ants 
used in sterilizing the hand befo-e obera- 
tions. Cthers thought themselves cllergic 
to something. Three treated the site of 
injury th ultraviolet rays; § used roent- 
gen rats or radium in the trea-ment of 
their imeuries. 

In ret a single instance did an irjary 
from roentgen rays appear afte- a latent 
period during which the skin was appar- 
ently mormal. The usual train «f events 
was tat, during roentg2nosecpy, the 
physici r. had sustained an erythema -еас- 
tion, amd when this reactior had subs ded, 
roentgesoscopy was resumed with greater 
cautior. so that repeated mild dese. were 
administered to an already damaged skin. 
Some trauma then precipitated ulcera-i»n. 
{Лсегатют having occurred. the phys сап 
either save up roentgenoscopic wer< or 
else bezan to wear lead-rubber g oves. 

Whether ог not, because of the frequ-nt 
scrubb-ag they receive, the hards of a 
surgeon are more sensitive ro roer tgen rays 
is an interesting field for speculagion. 

Frons zhe evidence presented one nay 
conclud= that the causes of roeatger-rav 
dermatreis among physicians are two (1) 
the use of the roentgenoscore without pro- 
tection for the hands, and (2) the ase of 
roentgea rays by those whose roen geno- 
logic traning is deficient. 
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OSTEOPOIKILOSIS . 
A FIVE YEAR STUDY 
By LELAND E. HOLLY, М.р. ° 


MUSKEGON, MICHICA « 


. 

WISH to present four cases of osteopoi- 

kilosis: in a mother, two sons, and a 
daughter. The mother, daughter and one 
son were followed for five years. The 
other son was sent to camp and could 
not be checked in December, 1934. The 
first case of this anomaly was described by 
Albers-Schónberg in 1915. Since that time 
some 22 cases have been observed by vari- 
ous authors. Two reports in 1932, Wilcox, 
in April, and Svab, in September, mention 
the hereditary character of this anomaly. 
These two reports cover the literature very 
thoroughly. Wilcox reports 2 cases, in a 
father and son, both showing the typical 
islands of condensation with the distribu- 
tion mentioned by Moreau. Svab exam- 
ined a father, aged fifty-four, and his 
two sons, twenty-seven and twenty-eight 
years of age. The three presented the typi- 
cal picture of osteopoikilosis with the usual 
distribution. All the near relatives, mclud- 
ing a daughter, two and one-half years old, 
were examined without any evidence of 
the anomaly being found. To account for 
the absence of spots in the daughrer, the 
author suggests the possibility of this con- 
dition not being present at such an early 
age. We believe this quite possible. His 3 
cases all had diabetes. In the father of the 
3 cases, presented by Svab, there was pres- 
ent a derrgatofibrosis lenticularis dissemi- 
nata. This process is also mentioned by 
Buschke апа Ollendorff and Ьу Windholz 
as being present in their cases of osreopoi- 
kilosis. These patients were all over forty 
vears of age. It is thought by the authors 
that there is an associated constitutional 
basis for these two conditions. Voorhoeve 
mentions the hereditary nature of a condi- 
tion which he calls osteopoicilia, in a father 
and two children. We are of the opinion 
that his cases are not osteopoicilia, but 
rather, as he suggests, a dyschondroplasia 


presenting peculiar ray-like condensations 
in tke skeleton and associated multiple 
exostoses. Newcomet in 1929 reported a 
case n an adult which he followed for four 
years without demonstrable change in the 
islands of condensation. 

Ni-kols and Shiflett, in 1934, reported 
a case, female, aged thirty-five, whom 
they had followed for seven years. This 
patien: was first roentgenographed in 1916 
and ат that time numerous disseminated 
areas of increased density were noted in 
the lerg bones. In addition, areas of corti- 
cal thickening and exostosis were seen. 
These findings were not available for com- 
parison. In 1926, 1930, and 1932 roentgeno- 
grams were taken of the same bones. No 
chan ze was noted in the areas of condensa- 
tion taring this seven-year period. 

The 4 cases which are reported here were 
first seen in December, 1929. I, at that 
time noted the hereditary character of the 
anomaly. However, in the two younger 
childen, the areas were considerably 
smal ет. It was felt advisable to study these 
cases "urther for changes in size, shape, and 
locaticn of the islands of condensation. Ac- 
cordaxly, examinations were again made 
in тсз and 1932. In 1933, the family was 
lost rack of and not located until Decem- 
ber, 1934, at which time the lagt series of 
roen genograms was made. There is evi- 
dence of a definite change in these islands 
of ccrdensation. Some entirely disappear, 
whil-, on the other hand, many of the origi- 
nal sions, particularly in the children, 
enlarge. New areas appear where none 
existed originally. These findings can be 
explzined on the basis of Schmorl's find- 
ings. în 1931 he was fortunate enough tb 
obtar tissue for microscopic study. He 
found many osteoblasts and osteoclasts in 
thes- slands of condensation with no rem- 
nans of cartilage. In my 4 cases the skele- 
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* tal distribution follows the charts o^ 
Moreau. 


è REPORT OF CASES 


e Casg те B. M., white, female, aged thFty- 
two, married, of French-German desceatz oc 
cupati®n, housewife. Admitted to the Out 
patient clinic December, 1929, complaining of 


Taste | 


Blood Blood 





Uric ` Eala 
;. | Cal- | Phos- К 
Acid |: . Reac оп 
cium phorus 
. 1931 | O.gI 7. 2.5 - > 2C ^. р 
Case | ^. ) ) 2 Negacive “Ic. 2. Case І. Left foot, 1529. 
1932 Ж зч 9.0 4.3 7 


an occasienal pain in the chest. she rzises can- 


e Case 11 a = da че Negacive siderable sputum but believes t comes from 
xxt EN | | the nose. There is some shor-mess cf breath 

E 1931 | 1s 10.4 | 4.1 [ye Upon exertion. Complains of pans in points of 
Case и, 1932 | 1.4 98] 4.7 | SEIE eft hand and wrist. Occasional headaches be 
tween the eves, inability to breathe thrcugn the 

Tisei 193I 1.6 9-0 | 42 маје nose well, and some deafness îr the r ght ear 
1932 | 1.4 9.8 | 4.5 for the last two years. The menscrual ustery 5 


negative. [he patient was married fift22n years 
e pain ir a small nodule on the dorsum of the ago; she has three living children; pw sdit-in- 
left hend over the third metacarpal This duced abertions and one miscarriage follcw mg 
nodule appeared about two weeks before er- ап operaton for tumor of the ovary. H2- meatal 
trance. For some time she has had a соопштат} Condition ts good; her habits good. Nc change 
: in weigh- Her mother and father zre avime 
and well. Four brothers living and well. One 
brother ¢ ed of pneumonia. Seven sisters ving 
and well: two died when baies, cause un- 
known. Mo history of cancer, epilepsy, or bone 
disease m the family. Patien- believes *her 
maternal grandmother, grandfather, two aunts 
and опе encle died of tuberculesis. 
Г.аБогазогу examination of жооа aad urine 





Vie? 1. Case т. Original roentgenogram of left зала. Fic. 3. Case 1. Left foct, 1934 
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Fic. 4. Case 11. Right hand, 1929. 


on two different occasions, January, 1931, and 


January, 


1932, showed no variations from 


normal. In Table r, the blood uric acid, calcium, 


phcsphorus and Kahn tests are 


4 cases. 


Fic. 


given for the 





с. Case 11. Left hand, 1929 


РЕ sical examination shows a marked dry- 
ness and redness of the pharynx with scattered 
patches of blood-streaked mucus. The tonsils 
are enall and inflamed. A few cervical gland$ 
are pzlpable on the right. The remairfder of the* 


phrscal examination is essentially negative 


е 
except for local findings. There is no evidence 
of ka disease. On the dorsum of the left hand 
is a snall swelling about the size of a pea. This 
is cpparently attached to the tendon sheath 
anc = distinctly tender on pressure. Roentgen 





;. 6. Case п. Right and left hands, 1934. 


exam nation shows no relation between nodule 
on che dorsum of the hand and the meta 
carp a5. Diagnosis: Ganglion. Й 

Sammary of roentgenographic findings 1929, 
193!, 1932, and 1934: 

Бата Wrist: Loss of areas of condensation. 
Киз. of two or more areas into one in ‘the 
radiis and fifth metacarpal of the left hand. 

F bow-- Shoulder: Lesions coalesce and be 
come smaller in the elbow. Few disappear. 
Fhe- is little change in the shoulder. 

F5c-—Ankle: Many areas are lost. A large 
lent «- late area and several tiny spots in the 
js pe-oneum of the left foot are now absent 
(Figs. 2 and 3). Some of the larger spots are 
fadiac A few new areas appear in the proximal 
phalanx of the left great toe. In the first mtea 
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carpa. several coalesce to form a single, irregu- 
lar mass. Many disappear. 
Kn2e—Hip: Little change in the kne. Three 
* areas in the right patella disappear. Many dis- 
* appeas № the bony structures about the hip 
joints. 


~ 
Case п. С. M., white, male, aged twelve, son 
of Case т. No complaints. *Was roentgeno 
graphed because of the condition fourd in the 
mother’s bones. An examination was made at 
the tiberculosis sanatorium one vear ago and 





l'ic. б Сазе LI. Pelvis 1934. 


enlarge n the left elbow and both sheu ders. 
Two new areas appear in the eft clavicle. 
Foot —Ankle: Many new appear aad old en- 
large ir the tibiae, the tarsal bones, th: wads 
of the metatarsals, and in the phalanges. some 
begin as round masses and elongate becc ming 


lenticu zr. 
Knee—Hip: Many new apoear in chc ep ph- 
vsis for the lower end of the femu- еп the 





Fic. 7. Case п. Pelvis, 1929. 


"spots" found on the lungs. This ооу is 6 
pourds underweight. No cough, no complaints, 
exceot poor appetite. Roentgenograms of the 
ches: showed no evidence of lung disease. 

Summary of skeletal roentgenograns 1929, 
1931, 1932, and 1934. 

Hand—Wrist: Many new areas appzar in the 
phalanges, metacarpals, carpals, and zhe lower 
end of each radius and ulna. The earl er lesions 
enla-ge. Two small areas in the base of the 
fjth metacarpal of the right hand disappear 
and several others become less distisct (Figs. 
4, 5 and б). 

* Elbow—Shoulder: Discrete nodules in the 
heac of the right radius fuse into a single V- 
shaped mass with «he apex pointing upward. 
Those in &he ulna fuse into single masses of 
batger size. New areas appear and olcer lesions Fic. 9. Case т. Right hand, 1629 
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Fic. 10. 


Case 111. Left hand, 1929. 


upper end of the tibia in the left knee. Those in 
the diaphysis are less distinct and elongated. 
In the pelvis, new areas develop and ci er le- 
sions enlarge. Many coalesce to form sngle, 
large masses (Figs. 7 and 8). 

CASE M. M., white, female, aged nine, 
daughter of Case 1. No complaints. Was zoent- 
genographed because of the condition found in 
the mother's bones. This child was examined 
for tuberculosis but no positive findinzs were 
obtairted. No pathology was found upom physi- 
cal examination except the congenital deformi- 
ties as noted below. 

Summary of the skeletal roentgencgrams 
1929, 1931, 1932, and 1934. 

Hand—Wrist: Only а few present 
originally. Many new areas develop, pa ticu- 
larly in the Bones of the carpus and in the ep- 
iphysis of the radius and ulna. The origmal le- 
sions defintely enlarge (Figs. 9, то ane 11). 


areas 





Elbow—Shoulder: New areas appear and 
the original lesions enlarge at the elbow. There 


is little change about the shoulder joint. 

lFoot—Ankle: There is a congenital de orm- 
ity of both feet. А toe and corresponding 
cuneiform are suppressed in both feet. Га the 
right foot there is a fusion of the astraga vs, os 
calcis, scaphoid and cuboid. The left foor shows 
a fusion of the astragalus and scaphoid. 

New areas appear in the diaphysis aad ep 
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iphyas of the tibia and fibula. Also new islands 
appear in the bones of the feet and many of the 
original areas enlarge. 

Krez—Hip: In the original roentgenograms, 
there аге no islands of condensation? present 
abou: the knee joints. In later examinations 
several appear. The areas in the pelvis, lufmbar 
spine глі the upper ends of both femora en- 
large. 

Case ту. W. M., white, male, aged fourteen, 
son c Case т. No complaints. Was roentgeno- 
graphe- because of the condition found in the 
mother's bones. This patient was in a tubercu- 
losis 3zaatorium for observation a year ago. 
No evidences of tuberculosis found. Physical 
exam ration essentially negative. 

Summary of skeletal roentgenograms, 1929, 
1931, and 1932. 

Haa1—Wrist: Only a few areas present on 
the orginal examination. No new areas de- 
velop: some disappear. а 

Elbcs;—Shoulder: Only two or three areas 
about сле elbow joint, which are present but 
less 1:57 nct on later films. In the shoulder those 
in the zlenoid disappear. A few new ones de- 
velopan the head of the humerus, and the upper 
ends «f the diaphyses. 

Кост —Ankle: Only a few areas of condensa- 
tion m each foot. No new areas developing. 





* 

А 
VoL. 36, gNo. 4 
Little changg in size or density. In the mght 
ankle, a large new area appears in the diephysis 
of the tibia and the original area enlarges. 

Knee—Hip: In the upper end of the Gaphy- 
*sis of the right tibia, there is an enlargement cf 
the area present originally with elongation and 
fusion of several original masses. Only a few 
present in the left tibia whicheshow some er- 
largement. Only a few areas in the pelvis and 
the upper ends of the femora. They have beeome 
somewaat larger. 

The question of calcium-phosphoris im- 
balance was considered in these cases ard care- 
ful blood studies were made at two intervals; 
one series in 1931, and a second in 1952. The 
results are tabulated in Table 1. 

The red, white and differential counts were 
all well within normal limits. The urine exam- 
inatiors were negative 


: CONCLUSIONS 

Ostzopoikilosis is a familial disease, as 
showr by Wilcox and Svab. The islands of 
condeasation are not constant. In tke 
adult, areas may entirely disappear and 
leave no trace of their previous existence. 
In the child, new areas appear wath the 
increase in size of the bones. The lesions 
entirely disappear as the child grows, or 
they may increase in size as the bene d2- 
evelopment progresses. The changes in the 
adult are distinctly slower than in the 
growiag child. There is no great vzriation 
in the blood uric acid or the calaurm- 
phosphorus metabolism. 
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CHOLECYSTIC-COLONIC FISTULA* 


As 1: 


ELMHURST, 


N A recent communication, Pcdlasks 

was apparently the second observer to 
report on the roentgenologic diagnosis of a 
case of biliary colic fistula. Although his 
article was profuselv illustrated wi-h dia- 
grams, no actual roentgenograms were con- 
tained therein. 





Fic. 1. The barium enema has distended the succes- 
sive portions of colon up to the hepatic flex ire and 
then migrates through a small gallbladder into the 
cystic duct, common duct, right and left hepatic 
ducts and into the interlobular ducts. 


. 

In view of the infrequency of this con- 
dition and meagerness in number of cases 
recorded in the literature,’ I wish to report 
the following case of fistulous communica- 
tion between the gallbladder and hepatic 
flexure of colon disclosed as a result of 
roentgenologic studv with a barium enema. 


* From the X-Ray Department, Jamaica Hospital, New York. 


! Po lasky, H. B. Biliary colic fistula. Radiology, 19355250. 145 
349. 

2 Waters, С. A., and Kaplan, I. I. The 19 33 Year Book of 
Radiology. Year Book Publishers, Inc., Chicago, 1935, Pp. 208 
21T. 
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S. STARTA M.D. 


NEW #ORK 


lae patient, Mrs. S. P., aged sixty-two, 
schco: teacher and housewife, was admffted to 
rhe hospital on January 8, 1933, for diagnosis. 


Cwf Complaint. Diarrhea, having sudden 





Fic. 2. 


Гһе region of the hepatic area enlarged for 
better visualization. 


onset on August, 1932, and contiguing up to 
time of admission. Stools generally of frothy 
character and color varies from a golden brown 
to a greenish or clay tint. No vomiting orabdom- 
inal distress. She has lost about то Ib. sirce 
onset of complaint. No history of drinking 
well water orgof contact with infectious cases. 

Балту History. Irrelevant. : 
Рас! History. She has had usual childhood 


breakdown" at of 


diseases. "Nervous 
forty. 

Ph са! Examination. Well nourished but ill 
appear ng individual. Head: No unusual find- 
ings аз result of examination of pupils, ears, 
nose and mouth. Neck: Pharvnx and larynx 


age 


У 


Vou. ate Nana Cholecys 


, 

appear normal. No adenopathy. No palpable 

thyroid. Chest: No respiratory lag. Vocal ard 
tactile tremitus normal throughout. Percussion 
veals no abnormal areas of dullness. 3r. ath 
апа vo ge Sounds normal. Heart not en arzed. 
No murmurs. No arrhythmia. Abdomer= Soft; 
no abn3rmal masses visible or palpable. Ten- 
derness on deep palpation oyer gallbladder 
area. Liver and spleen are not palpable. Gerito- 
tract not examined. Neuromusci lar: 


urinary 
Reflexes normal. No sensory or moter dis- 
turbances. 

Laéo-atory Examination. Urine negative. 


Blood: Red and white cell count within aormal 
limits. Blood chemistry, pr 100 с.с. of bleod: 
sugar 2. mg.; urea М. 11.2 mg.; non-protein 
nitrogen 25.5 mg.; ет 1.1 mg. Feces: 
No amebae found; no blood; occasioral fat 
“globules; smear, occasional gram-positive cocci 
and baeilli present. 

Roen'genologic Study. Roentgenoscopic ex- 
aminat Оп: The opaque enema is seen со dis- 
tend successive portions of the colon up tc the 
hepatic flexure, and after some delay a tace 





3. Ten minutes later after manipulation. Some 


Fie. | 
of the barium has passed into the lower ascer-ling 
colon and cecum. The right and left hepate cucts 
are no longer visualized. The cystic and common 
ducts and some of the finer intertubular dact are 


ciehrly outlined. 


sic-Colonic 1155 а HT 





іс. 4. Nc barium residue present in the gall tract 
after evacuation of the opaque erema s» ution 


of the sol ation passes into the ascendiaz союп. 
А diverticslous appendix-like p-ojection is seen 
attached -» summit of hepatic flexure, the same 
being dir--ted upward and mesially fcr a dis- 
tance of abc ut 2 inches, and is tender on manip- 
ulation. ` he sigmoid at times is spastic. 

Roentzgerx graphic study: The unusua findirgs 
are confired to the hepatic flexure cf the сооп. 
The bariun solution has migrated in tree- ike 
fashion ir жо the cystic, common, right and left 
hepatic d. cts and even into the finer ramif cs- 
tions of she interlobular ducts. There is no 
definite a cline о? the gallbladder itsel. Ѕса у 
of film tzzen after evacuation of the opaque 
enema shows practically complete expulsion cf 
barium сета from colon, with no -etained 
barium p-sent in galltract. 

Operatgz Record. Fan. 11, 1932. Riga: rectus 
incision nes de with upper angle of incision сигу- 
ing towa-d ensiform. Peritoneum openec. 
Right hy »»xchondrium explored. Adhesions bes- 
tween the hepatic flexure of colon and*"eallbiac- 
der separated. Some leakage encountered at 
point of separation. An opening 1 inch square 
was foum in the colon and another operimz 
was located in a contiguous portion of the gall- 
bladder. The perforations in each of these 
structures were closed with double sutures 
The gallb adder was atrophiec. One Ggarette 
drain was inserted at site of separation, and 
wound cksed in layers in usual manrer. Dry 
dressing aad adhesive binder applied. 


12 
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Postoperative Progress. Recovery was un- 
eventful. Patient was discharged from the 
hospital January 25, 1933. 


39 


Comment. This case is of particular in- 
terest in view of the fact that (1) the pa- 
tient at no time hati abdominal pain or 
symptoms that would be suggestive of gall- 
bladder pathology, although the biliary 
colic fistula was apparently the result of a 
ga lstone ulcerating through the gallblad- 
de- into the colon; (2) an anastomosis 


I. S. Star 
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exsred (through the medium of the cystic * 
duc: and common duct) Between the 
heoztic flexure of the colon and second 
po-son of the duodenum. However, tht 
ba-i:m from the colon did not migrate be^ 
voxi the ampulla of Vater, apparently due 
to the inhibitorv action of the sphincter of 
Оса; (3) the liver was not enlarged, and 
ther= were no signs of hepatitis, although 
ths would be expected with the regurgita- 
tion of colon contents into the finer biliary 
ducts. 


THORACOPAGUS 


CASE REPORT 


By À. R. 


ST. LOUIS, 


"T WINS occur approximatelv one in 
eighty-five births.Conjoined twins are 
even more infrequent, although the litera- 
ture лаз no available figures that are at 
all conclusive. And equal conjoined twins 
of the Siamese type present a still zreater 
rarity. The most common of these deuble 
monsters are of the sternopagus anc thora- 
copagus type. Heil, quoted by Shaw, 
Brumbeugh and Nove v! states that sly 

20 sach cases had been reported ir the 
боны up to 1921. Identical tw. пх сап 
be infallibly detected by means of the 
placenta. Siamese twins, being single 
ovum twins, are always of the same sex, 
having nearly always a single umbilical 
cord and a single chorionic sac. These 
twins are equal conjoined twins in whom 
the union is of a superficial nature, com- 
prised chiefly of skin and the xiphoid proc- 
esses, a condition teratologically described 
as xiphopagus (xiphoid) union. Tke term 
omphalopagus (umbilical) union is some- 
times used to describe the anomaly. The 
most widely accepted definition is the con- 
ditior. of xiphopagus; but some writers in- 
clude equal conjoined twins of the thora- 
copagus (thoracic union) type as Siamese 
twins. y 

These double monsters have never been 
diagnosed before the onset of labor. 1° 
Twins may be diagnosed or suspected. The 
roentzenogram is not of much assistance 
because of the inability to wisualze the 
cagtilaginous and soft tissue union through 
the t:ssues of the mother’s abdomen and 
hack. However if there is a family histery 
of multiple pregnancies and the patient 
shows signs of a multiple pregnancy, roent- 
genograms may be taken in various posi- 
tions, hoping that diagnostic or az least, 
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suggest -e shadows will be cas: by the 
monste~ 

The iginal Siamese twins are cited in 
abstract by Stedman.! A more deta‘ ed 
and complete account is presemted by 
Gould гза Pyles? and Dunbar’ from узот 
the follewing sammary is takea: 


The 5::mese twins Chang and Erg, males, were 
born in #811, in Siam of Chinese pareats. Their 
mother was thirty-five years of age at е tine of 
their birt having given birth to fou- previous chil- 
dren. La-r twins were born sever:l times again, 
making fourteen children in all. The-e wes nothing 
of unusu® significance in the pregnancy. The head 
of one an: the fee- of the other were borr irst. Both 
were feel Е at birth. Both married 11 Eazlanc and 
finally seed in North Carolina under the name of 
Bunker. They we-e the fathers of five and six chil- 
dren respectively. Living to be sixty—-hree years old, 
they die almost simultaneoudy in 1374 from 
artericsckzosis. The union consisted of a сага agi- 
nous ban і 45 inches long. There was a slizat hepatic 
connecticz , a few interlacing fibers of the ciaphragm 
and а slght vascular connection, but independent 
of the pe- coneal cavities. The umbil cus was at the 
lower part of the connection. è 


CASE REPORT 


The mother, a colored primipara, aged six- 
teen, was 5 feet in height and weighed i10 
pounds. She was a native of Missouri and a la- 
borer's wate. She had had the ord:nary diseases 
of childhsod. There were no twins*o- other in- 
teresting history associated wth -iter parent. 
Both the “ather and mother were of &verage in- 
telligenc and reasonably strong. 

Labor began zbout 5:00 A.M., 3 pril 12, 1935. 
There had been no prenatal cere. The soumi of 
only one fetal heart was hea-d. The progress 
was ver^ slow and labor pains very weak, oc- 
curring езегу twenty minutes. The masculeture 
of the г здотеп and uterus was ve-y tense. 
There v-s no indication of she p-esence or 
twins. Tbe patient was left at 6:50 а м. ard a 
return c £l came a few hours lazer. Az this time 


I 
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the patient seemed to be suffering terribly and 
to be very nervous. An examination was made 
and a foot was found unusually low in the 
vaginal vault and pressing against the peri- 
neum. This foot was delivered along with the 
other foot and it was thought that it would be 
easy to deliver the baby. The labor pains be- 
came more severe, traction was made on the 
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legs of the baby at the same time the patient 
had her pain. Finally the thighs and external 
genitalia were seen. There were additional 
sharp labor pains which had no effect upon the 
delivery of the child. Finally another foot made 
its appearance underneath the buttocks of the 
first baby and in a few moments the lower 
extremities of both babies were in ey dence. 
When thefe was traction on one baby znd re- 
pulsion on the other they moved as a unit. 
The mother had become completely exhausted. 
Labor pains were now very strong and close 
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горе Бег. Believing that an anomaly was pres- 
ent, тле perineum was supported by hot 
packs. the mother given an opiate and trans- 
to the hospital where a cesarean section® 
general anesthesia was done. Styl-born * 
male ^wins were delivered and 1 c.c. of pitui- 
trin r ected into the uterus before its cfosure. 
The mother suffgred no ill effect, was sitting up 
in bed on the ninth day and made an unevent- 
ful r-covery. She is well and doing nicely at the 
presert time. 


ferred 
under 


The twins faced each other, were full term 
and approximately equal in size. They weighed 
11 pounds and 8 ounces. The union joining 
them, which extended from the upper portion 
of ea sternum to the common umbilicus was 
compcsed of cartilaginous and soft tissue. The 
extemr-] genitalia were normal. The head, 
upper and lower extremities and hips were 
sepa ае and normal. A single umbilical cord 
entered the lower end of the fusion. Placental 
mentb=anes and cord were single with thé latter 
of ori тагу length and 2 ст. in diameter at the 
median point of juncture. Roentgenographic 
exam ization of the twins (Fig. 1) revealed two 
apparently normal and complete skeletal svs- 
тете with the exception of the regions of the 
sterrarns where a soft tissue union was seen, 
but mo Permission for 
postarortem study was refused, the specimen 
being том preserved in formaldehyde solution. 


ossification centers. 
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CCORDING to Osler, Vesalius ¢ 1367) 
was the first to describe an aneurysm 
of the abdominal aorta clinically. Valis- 
neri (1719) made and proved the dizgrosis 
of an aneurysm of the abdominal aerta in 
a mar aged thirty who had had syphilis. 
INCIDENCE 
Abcominal aortic aneurysm 1s rare in 
*compzrison with aneurysms of the thoracic 
aorta, only 16 cases being seen in sixteen 
years among 18,000 admissions то the 
Johns “Hopkins Hospital. The гапе of 
abdominal to thoracic aneurysm is about 
г to ID. 
The incidence seems to vary in drterert 
locations. In Vienna, out of 19,300 recrop- 
"sies, taere were only 3 cases of abdominal 
aortic aneurysm among 222 cases of aortic 
aneurysm (Goodman). 
At Sr. Bartholomew's Hospital there 
were 23 cases of abdominal aneurysm out 





e Fic. т. Aneurysm and its relation to the stomach. 


е 
of 46% cases of general aneurysm, а ratio 


›„ of about I to 20. 


In Guy's Hospital, out of 13,678 autop- 
. 


NEW YORK CITY ыы 


sies, there were 325 aneu-vsms, amd ef 
these 54 were of the abdominal aorta 
(Osler). „> 

At the Philadelphia Селгга] Hospital 


out of 12,000 autopsies there were 2-5 





Fs. 2. Aneurysm with the stemach empty. 


aneurysms, of which 40 мете ab3omin 4. 
The 40 aneurysms occurred m 38 sabjec 5, 
of which 32 were males ала 27 whim. 
Saccular aneurysms occurred in 20 cases 
and ther were present wach equal "fr-- 
quency both anteriorly amd pos-ertor’y. 
They mzy occur at any age, but are пас st 
frequen-^y found in early muddle ife. 
PATHOGENESIS 

It is generally agreed tiat aneurysms 
arise because cf two factors: namely, di- 
ease of the vessel and the essy- of the 
blood against their weakened area Syph- 
lis, arterreesclerosis, alcohol aad tra ima =re 
the causes of the disease. Osler believed 
syphilis то be the all impcrtant cause in 
persons under forty. 


DIAGNOSIS 


The obscurity of the symptoms renders 
the diagnosis very dificult Wher arising 


*eIfrom the Department of Radiology of the Gouve-neur Hospital, New York © tv 
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from the anterior wall, the most obvious 
feature of the disease is a palpable expan- 
sile tumor. When arising from the posterior 
wall, there is much more difficulty unless 
there is bone erosion causing the character- 
istic boring pain ang accounting for the 
scalloping of the anterior portions of the 
bodies of the lumbar vertebrae roeatgeno- 
graphically. 

Anterior aneurysms press on the sympa- 
thetic nerves of the abdomen, producing 
pain in the epigastrium in a large number 
of cases while the posterior aneurysms 
press on the spinal nerves aad their 
branches, exciting paroxysmal and radiat- 
ing as well as continuous pains in the back 
and loins. 

Osler stated that only the preserce of a 
palpable expansile tumor justified the 
diagnosis of an abdominal aneurysm clini- 
cally. 

CASE REPORT 


J. T., a white male, aged forty-five, was ad- 
mitted to the Gouverneur Hospital on July 29, 
1935, complaining of an almost cortinuous 
throbbing pain in the epigastrium and in the 
left upper quadrant. 

Past History. Syphilis since 1912 with incom- 
plete treatment. Severe intermittent epigastric 
pain since 1930. 

Physical Examination. Revealed a tard, ten- 
der mass, about the size of a lemon in the epi- 
gasfrium and left upper quadrant. No pulsa- 
tions were noted. 

Laboratory Data. 
plus. 

Roentgen Examination. The esophagus and 
stomach were normal in size, shape and posi- 
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tioa. Peristalsis was absent alogg the lesser” 
curvature. The lesser curvature showed in- 
dertation by a mass in the epigastrium, which 
cortzined more or less irregular annular calcift- 
cat ms arranged in concentric laytrs  Rugae 
normal; pylorus patent; duodenum normal. 

Wen the patient was explored on August 5, 
1925 the mass was demonstrated to be a sac- 
cular aneurysm about the size of a lemon, aris- 
ing fom the anterior wall of the abdominal 
аогта in its upper third. The mass was hard and 
wa led off from the surrounding structures by 
derse fibrotic tissue. It contained irregular an- 
nular calcifications at the periphery arranged 
in +ancentric layers. 


CONCLUSIONS 

kn all cases of obscure epigastric or left-* 

sided abdominal pain, for which no ade- 

quite cause can be found, and which fail 

to exhibit signs of abdominal бїїзеазе, 

aneurysm of the abdominal aorta should 
be considered. 

The presence of a mass, especially if 
puBating; the presence of syphilis or the 
demonstration roentgenographically of an— 
пит, concentric or lamellated calcifica- 
tioas in the mass or over the aorta should 
sugz-st the diagnosis. 
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CHARACTERISTICS OF ROENTCEN-RAY EQUIPMENT 
AT VOLTAGES IN EXCESS OF 200,000* 


By M. J. GROSS, M 5. 


69 CHICAGO, ILLINOIS 


N JHE last few years rapid progress 

has been made in the developmen: of 
roen-gen-ray equipment for’voltages higher 
than 200,000. The interest shown b- raciol- 
ogists in increasingly higher voltage herzpy, 
and by many industrial concerns in the 
roen-genography of heavy steel vessels, has 
motivated intensive research and engineer- 
ing activity. No great difficulty Fas been 
encountered in designing equipment for 
generating the higher voltages. Most of 
the effort has necessarily had to be directed 
towards the roentgen tube. As might be 
expected, more than one solution has been 
foun? to the problems involved. 

The first really high voltage reentgen- 
ray equipment for medical research was 
installed in 1931 at the Memorial Hospital, 
New York City, and consisted of a 700,000 
volt induction coil, and a two section roent- 
gen zube continuously evacuated ‘rom an 
exhaust system. Half of the total voltage 
was applied to each section of the roentgen 
tube, so that the electrons were accelerated 
in two stages. [n 1933, two 800,e00 volt 
hospital installations were made that uti- 
lized rectified transformer voltage. applied 
to a four section continuously evacuzted 
tube. Other high voltage equipments of 
diffe-ent designs have been built by some 
of our leading universities. One tvpe uti- 
lizes radiofrequency energy, another type 
a roentgen tube in which porcelain is sub- 
stituted for glass. 


ROENTGEN TUBE PROBLEMS 


Although these equipments apparently 
diffe- greatly, they are alike *n that they 
are cesigned to overcome the same voltage 
problems. It should be of interest to com- 
ment on some of these voltage problems, 
because through an understanding of them 
similarities are more obvious in the dif- 
ferent types of roentgen tubes. 


Cola Cathode. Perhaps the most impor- 
tant problem is that of preventing cold 
cathode discharges in the roentgen tube. 
By ths is meant prevention of erratic, 
uncontrollable current discharges. ( rder 
ordina -- conditions electrons cannot escape 
from a «old surface because of inherent re- 
tarding forces. Under very high ycltige 
gradient, however, the retardmg foree may 
be parrally or completely overcome. -nd 
when this occurs the current in the rent- 
gen б Ье becomes erratically ancont»ol- 
lable, end surging results. A though vcltage 
gradien-sfrom a million to a aund-ed mi! or 
volts per centimeter are required to pro- 
duce c» d cathode discharges, this огсет of 
field s-xength may easily exist with elec- 
trodes zt potential differences of 202,200 
volts cr more, if spacings ace no: саге: Пу 
contro Ed. Experimentally. quite ce*-ite 
minim rm spacings between electrodes are 
found which cannot be reduced without 
erratic »ehavior, the spacing being a func- 
tion of the maximum voltage that the tube 
must stand. Besides voltage, the spacng 
is also mfluenced by other "actors, such as 
the shzpe of the electrodes, microspepic 
irregularities, contamination, and the past 
history of the surfaces. In practical у all 
cases a given spacing can be made to stand 
more voltage by operation at the vcltige 
where cold cathode discharges аве us: 
barely obtained. Gradually this vcltige 
can be -ncreased. In a tube beihg cor tau- 
ously evacuated the improvement may be 
only temporary. In a tube thor6éughly de- 
gassed and sealed off from a pumping =ys- 
tem the aging may be permanert. 

Pun-ure. Another problem at high velt- 
age is orevention of tube puncture. The 
envelo of a roentgen tube is usually 
under voltage stress in two different direc- 
tions. <pplying voltage produces a ю з01- 
tudinal stress along the envelope sur-ace 


*" Read at the Thirty-sixth Annual Meeting, Атетісап Roentgen Ray Socier=, Atlantic City, N. J., Sept. 4-27, 1935. 
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Fic. т. Туре XPT-4, 400,000 volt roentgen tube. 


similar to that involved in other high 
voltage bushings and insulators. In addi- 
tion, however, there may be a high radial 
voltage stress between the inner ard outer 
surfaces of the envelope. This is caused by 
scattered electrons from the anode reach- 
ing the inside surface of the envelope and 
charging it to a high potential with respect 
to the uncharged outer surface. It is usually 
this latter radial stress which causes punc- 
ture. There are two ways of prevention. 
The first i$ to make the thickness of the 
envelope and its dielectric strength great 
enough to resist puncture. This solution is 
typified by the thick borosilicate glass 
tubes, first introduced in 1930, that have 
proved so successful for 200,000 to 300,000 
volts. The second solution is to prevent 
electrons from reaching the envelope and 
charging it to a high potential. This is not 
easy to do. To succeed, all electrons from 
the hot filament cathode must be focused 
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on tre anode, cold cathode mygt be com- 
pletely eliminated, and electrons rebound- 
ing fom the anode must be trapped, 
Nevertheless, at the higher voltages some , 
such -aielding is essential; otherwise it is 
extremely difficult to build sufficient dielec- 
tric strength into the envelope wall. 

Vacuum. The problem of maintaining a 
high vacuum in a high voltage roentgen 
tube з fundamentally only a question of 
degassing a larger volume of space and ma- 
teria than at lower voltage. In many cases, 
how-yer, the problem has been complicated 
by сле presence of cold cathode discharges 
and -F2 danger of puncture. It is significant 
that. in spite of some belief to the contrary, 
no aporeciably better vacuum is required 
for cperation at a half million to a million 
volts than for operation at 100,000 to 
200,202 volts. Continuous evacuation dur- 
ing cperation further simplifies the vacuum 
proldem where large, immovable installa- 
tion: are involved. A pumping system may 
allow »peration in spite of liberation of gas, 
sma] leaks, or punctures. In some cases it 
offers the only practical solution. Disturb- 
ances that completely ruin a sealed-off 
tube may cause only temporary failure or 
mincr repairs in a pumped one. 

Gradually, however, as a better under- 
stan Eng has been gained of the problems 
invo ved, it has been possible to raise the 
voltase at which operation without a per- 
manent pumping system is practical. Al- 
thouz^ such tubes require extreme care in 
desigr and manufacture, there 1s no inher- 
ent reason why they cannot be built for 
very nigh voltages. In 1934 a sealed-off 
roentgen tube of this type was developed 
for vs» at 400,000 volts contant potential 
(Fig 1). A number are being successfully 
operared at this voltage. To insure suffi- 
cient .oltagt safety factor, most of them 
have »een tested during manufacture ‘to 
coo,eco volts. 

As an illustration of one solution to tht 
proliems that have been discussed, a 
desczi-tion will be given of this, so-called 
XP'T-1, 400,000 volt tube. . 


ra XPT-4 TUBE 
Design. Although having operating char- 
acteristics somewhat similar to lower volt- 
‚ аре tubes, it differs radically in nte-nal 
structure (Fig. 2). The tungsten target is 


locat2@ inside of a long, hollow cylinder of 


copper. Electrons are shot into the eylincer 
from the cathode, and travel dewn its 
lengta to the focal spot where they im- 


pinge, and then, in most cases, bounce off 


again with lower velocity. In the lower 
voltaze tubes an appreciable number travel 
to the envelope of the tube, charging it to 
a negative potential. In this tube, however, 
they attempt to bounce back insde the 
cylinder, but, because of its length. collide 
* with the sides of the cylinder and are un- 
able ro get out to the envelope. The erve- 
lope, therefore, does not have to stand cae 
additional electrostatic stresses зет up by 
stray electron charges, and is free to per- 
form its primary function of actirg as a 
vacuum container and high voltage bush- 
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ing. The material it is made of, inciden- 
tally, is a borosilicate high delectric 
strength glass averaging one-quarter inch 
in thickness. 

Manufacture. Figure 3 shows an opera- 
tion in fabrication of the envelope. Two 
cylinders of thick heat resisting glass are 
being fused together in the intense heat 
produced by 18 individual hydrogen oxy- 
gef flames. The temperature of the Hames 

* is arcund 5,000? Fahrenheit, of the glass 
itself 2,000? or higher. 

The overall length of the XPT-4 tube 


» 
* is only 60 inches for operation in air at 


400,000 vglts. This is probably smaller 
than is possible in a pumped tube whe-e 





Fic. 3. Glass blowing—a step in tae fusing teget! er 
of one-quarter inch cyl nders. 


the parts cannot be completely degassed 
or freec cf contamination. Extreme care is 
necessary in manufacture to thorcughly 
degas parts so that no appreciabl2 amount 
is liberated later during operation. Fizure 
4 shows one of the more spectacular of tae 
many cegassirg processes involved. Elec- 
trodes аге shown being heated in a vacuum 


by shcrt wave radiofrequency energy. 
Prior to this, all copper has beer. vacumm 


melted ard other parts have been fired ir a 
hydrogen furnace. Later, in the assemb! = 
tube, the parts again will be degassed by 
high frequency firing, bake-cut in an oven, 
and voltage bombardment. Througho: t, 
cleanliness is insured with tae help cf c s- 
tilled alcohol, distilled water, liquid ar, 
nitrogen, white gloves, cellophane, hot 
boxes, and, above all, careful hardling. 
Appl ection. The XPT-4 tube 15 designed 
for operation from "center grounded” en- 
ergizing equipment. This is impor? ant inas- 
much as t means that spacings for ony 
200,000 volts to ground are required, ard 
therefore roentgen-ray and electrica! pro- 
tection can be built around che tube wira- 
out excessive cimensions and weight. The 


generatng equipment, als», takes less 
space anc is more easily imstalled in гп 
ordinary room than if it were “erd 


and had to be insuated for 
га 


grounded” 
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Vic. 4. Degassing—by high frequency heating in a 
vacuum. 


400,200 volts to ground at one end. Figure 
5 skows several views of a combination 
tube drum and patient’s cubicle, incorpo- 


rating 16 mm. of lead protection, designed 





Fic. sa. Outside view; 400,000 volt dem untable 
tube drum and treatment cubicle. 
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so thar it can be constructed andgssembled 
at a factory, disassembled, shipped, and 
then reassembled at any desired location. 


Because the XPT-4 tube is relatively , 


smal m size and self-contained, in addition 
to beng designed for center grounded 
орег: воп, it 15 adaptable to the type of 
unit or industrial roentgenography in 
whica tube and generating equipment are 
brouzht together in one oil-filled container 
(Fig. €). The result is a heavy, but portable 





Fic. £ Inside view; 400,000 volt demountable tube 
drum and treatment cubicle. 


equioment as far as industrialeuse is con- 
cerned. 
CIRCUIT REQUIREMENTS 
WTth reference to high voltage generat- 
ing apparatus and circuits, the variety of 
types in ust, as was the case with tubes, 
precudes any attempt to describe alleof 
them- There is one characteristic, however, 
whick all equipments have more or less жп 
common, because it is essential to good 
roertzen tube operation, regardless of the 
type ef tube or circuit involved, 
The essential point is that there btea 


* 
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relatively high electrical impedance in that KENOTRON одъмеме сае отека 
part of the high voltage circuit which is in 2 | a {ей ra 
series with the roentgen tube. Otherwise EI Ja 9—— 9 

e Operation is unstable, even in the best of | 
tubes, “and accompanied by voltæe and 
curreag surges that may cause permanent i 1r wawan 
damage. Experimentally it is fourd that Sisi а 
at least one ohm per volt is needed. The = MONS 
геаѕо л that some constant potentia equip- 
ments in the past have given poor tube per- Bosnia NR 
formance is that they have lacked sufü- 7 ИНЕ 22.0022 БЕ I 
cient resistance in a circuit which without | sitet ад 


resistance is capable of unlimited instanta- 
neous current flow. With sufficient resist- 





. 
Fic. 6. Single unit type of industrial гоептреп-гау 
equipment. 


ance, as good a tube performance сап be 
obtaired on constant potential as on any 
other rectified circuit. A constant pctential 
circuit for energizing the XPT-4 sube is 
schematically represented in Figure 
Note the different locations of resistance, 
and also note the sphere gap, which has a 
double function: calibration, and surge 
limitation. 

Resistance in the low voltage sice of a 
high voltage generator does not :ccom- 
plish the same function as resstance 
directly in series with the tube. As a matter 
af fact, in most cases it is desirable te oper- 
ate with relatively low primary resistance, 
using autotransformer or motor gereratcr 
contrel for voltage regulation. Otherwise, 
another unstable condition is obtained in 


www) ( р == - 


Vic. 7. -00,000 volt constant potentiel crcuit. 


Scher-zazic diagram of high veltage e ements. 


which the output voltage 15 very criccal 
to smal «hanges in tube current. 

Two cther desirable equipment спагас- 
teristics are, first, means for gracually in- 
creasing тле tube voltage from a low vzlue, 
so that "ull voltage is never sucden y 
applied at the start of e@deration ard 
second, 2 orotective sphere gap fo- limiting 
and rekeving overvoltage, rega-dless of 
cause, rather than allowing it to buld up 
to the po nt of arcing over the surface of 
the roer теп tube. 

Figure 3 shows a photograph of г coa- 
stant potential equipment utilizing ће 
circuit cr Figure 7. The first medical in- 
stallaticy of this type, at St. Johns Hespi- 
tal, Cle== and, is still being operated with 





volt constant potertial equipment 
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its original tube after more than 752 hours 
treazment use at 400,000 volts, : milli- 
amperes. 

SUMMARY 


| have attempted to point out problems 
and characteristics that are of importance 
to al types of high voltage roentgen tubes 
and equipment, in particular those prob- 


DISC 


Dr. Lavgisrox S. Tavton, Washington, 
D. C. In view of the very great interest roday 
in increasing voltages for roentgen therapy, | 
think Mr. Gross is to be congratulatec on the 
important part he has played in bringing about 
development of an x-ray tube which = stable 
in its operation and reproducible in its output. 

A discussion of his paper is very diffault be- 
cause I can't think of anything he has ‘e-gotten 
to say. 

(Slide) There is one thing he has sown in 
this slide which I don't believe he mentioned 
specifically. You will notice at the to» of the 
generator system the glass tubes with spheres 
located within them. Those are for the »urpose, 
I understand, of grounding the high potential 
set when it is not in operation. I belieix in this 
particular case, the spheres are connected me- 
chanically to the door of the apparatus room so 
that as soon as the door is opened, the switch 
con-rolling the main power input is opened and 
those short-circuiting spheres are d-opped, 
thergby discharging the condensers. 

I call attention to this fact because it is an 
important item in the use of constant potential 
equipment. There have been only one or two 
serious accidents due to persons comin z in con- 
tact with constant potential equipmen: which 
still contains under condensers a large charge. 
We had an experience of that nature in our 
laboratory before we had such a device on our 
own equipment. 

One Friday afternoon, we had been -perating 
our equipment at 160,000 volts. We turned it 
off and went home. Every Monday morning the 
standard practice was to wipe the dust off the 
condensers. One of the boys climbed up to do 
that and received enough of a shock сө knock 
him down. The shock didn't hurt him but the 
fall did. 

The other point of particular interest in the 
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lems associated with cold caghode dis- 
charzes, puncture, maintenance of high 
vacurn, tube circuit impedance, and surge 


. "т . e. 
prot-crion. These have been illusgrated Ьу, 


descristion of a recently developéd per- 
manemtly evacuated tube and generating 
equipment for 400,000 volt constant po- 
tenta! operation. 


"USSION 


discussion of this generating circuit is the use of 
currert limiting resistors both in the circuit 
charzmg the condensers and the circuit leading 
direct » to the tube. 

We have also had some experience with that 
in cer nection with our routine laboratory in- 
vest e3tions. When constant potential equip- 
men- “rst came on the market, I believe I am 
corr ct in saving there was no protective resist- 
ance c^ any sort. However, the compan? which 
first. t the equipment out soon found some re- 
sistan-e was evidently helpful. At that time, 
they had in the tube circuit about a half ohm 
per v» t. The equipment never operated for us 
with = satisfaction we thought it ought to. On 
our ом п equipment, we were using a higher re- 
sistame than Mr. Gross suggested. He sug- 
gestec 1 ohm per volt. We were using 5 ohms 
per volt because the voltage loss in the resist- 


ances was not important in our case since we, 


were eoerating at low tube currents. We had at 
that оте a high voltage voltmeter and recorder 
whith tied in directly to the high side of the 
trars-ormer equipment so that we could get a 
cond uous record of the high voltage, showing 
varā ons as small as a quarter of a per cent 
in tac voltage. We tried the set, operating the 
high .oltage recorder and varying the resist- 
ance m a high tension circuit we established as 
an er»xtrary ceiling of operation, that high volt- 
age ir. which the unsteadiness did not exceed т 
or 2 пег cent. We kept adding resistance and 
incrzz3ing the voltage until the unsteadiness in- 
crease] beyond the tolerance which we had set. 

We found that in general, in going from О. 
ohm cer volt in high tension circuits, we coald 
increase the steady operation ceiling of our high 
volzise equipment by до per cent which was д 
very substantial gain. As a result of that, we 
have ised in our circuits ever since then just 
suca a high resistance. 
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FACTORS INFLUENCING THE QUANTITATIVE 
MEASUREMENT OF THE ROENTGEN-RAY 
ABSORPTION OF TOGTH SLABS* 


è e 
TL 
By МАКО? C. HODGE, Рн.р., GRANT V 
тпа SUSFFORD 
ROCH ESTE 


SINCE the method devised for neasur- 
ing the roentgen-ray absorption of tooth 
tissues employs the photographic emulsion 
as a recording and, in a real sense, as a 
measuring device, it is necessary for us to 
consider some of the properties of the 
emulsion. To do precise roentgen-rav гЬ- 
sorption measurements, the film must be 
treated according to the specificat ons for 
quantitative study of the film itsel-. These 
specifications have been the object of al- 
most unlimited investigation so that we are 
in the fortunate position of being able to 
turn to the literature of photograpaic sen- 
sitometry for such specifications. Nietzt 
says (p. 25) that “to obtain quancitative 
meas irements of the character of a photo- 
graphic plate—it is necessary to carry out 
the following steps: 

a) Exposure of the plate in a definite 
manner, for a definite time; 

b) Development under known conci- 
tions: 

c) Measurement of the resulting deposit 
of silver; 

d) Interpretation of the data ob-ained. 
The physical side of the photograph= procz- 
ess may be ignored so long as the necessary 
conditions are constant throughout ...”’ 
In bref, these 4 steps represent a succint 
outline of our entire method. 

Since the measuring device, the emul- 
sion, :s characterized by its response (the 
density) produced by a given Exposure, we 
will də well to examine the charac-erisz c 
curve for the ""dupli-tized x-ray film” which 
Wwe have used for our work. Hurter and 


t Nieta, А. H., Theory of Development. Мопоргаг No 2. 
by Eastman Kodak Co., Rochester, М. Y., 1922. 
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Drithe 4,7 whose initials are therefore at- 
tached, discovered that the easiest vay to 
typify -n emulsion was by plotting the 
density (in certain ranges) against the 
logaritzm of the exposure. The cha-accr- 
istic cu-ve of "dupli-tizec x-ray frm" is 
similar ж that for other етти ls ons (Wilsev, 
Jones) n that it has three parts: (1) a 
"toe" c: horizontally inclined lower p ocn 
in whica (see Fi ig. 52) the density increzse 
produced by a given increase in loger thm 
ехроѕитт is disproportiona ly small: (2; a 
straigh- kine portion, whose slope is ca! Ed 
gamma, over which portion a given density 
increase is produced by propor tier al 
logarithm exposure increase, and (3) —(rot 
shown) —a “shoulder” or upper porticn at 
very hisa densities in which -he slope grad- 
ually dmainishes to horizontal. In the ch: r- 
acteristic curve for “dupli-tzed x-ray film” 
emulsion, the toe extends шэ to a densi-y 
of about 1.5, the straight lin» portior fren 
densities of about 1.5 up mach beyord tae 
measuraole range by the Capstaft-?urcy 
densitometer. 

Figure 52 is shown by the courtesy of 
Mr. Wi æv. The abscissae ere labeled "leg 
x-ray intensity ’; the increasmg exposure 15 
applied eperimentally by the densrtome Cr 
described by Wilsey and Pritchard} ard 
consists essentially of logarithigical y 11- 
creasing time increments. 

The uzits along the “log xray exposure” 
axis are zrbitrarily chosen and express on у 
the increase in relative exposure. If the 2<- 
posures sere expressed in roentgens, tle 


c 


i Hurter = d Drifeld. Memorial Volunse of Photagra shoe Fe- 
searches. Reva! Photographic Society, 192». 
$ Wilsey 1x1 Pritchard. 7. Optic. Soc. am., 


1920, 75, (ба 


"athology „апі MExiicine ( kadiology ), of the (аму ersity cf Roc ves er 


NI 
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position of the curve along the log-exposure 
axis would depend on the quality o the 
roentgen ravs as well as to speed of the film. 
The zeneral form of this curve is similar 
for different types of emulsions, differing 
chiefly in slope or contrast from one emul- 
sion то another. In a previous paper i> was 
shown that the use of natural logarithms 
of the exposure would simplify the deriva- 
tion of an equation connecting roentgen- 
ray exposures with the densities procuced 
in the developed films. 

Fcr ease of presentation, we have divided 
the various factors that have to do with 
the film into three groups as follows: (1) 
miscellaneous film factors such as type of 
emulsion, graininess, fog, and density— 
I.V. relations; (2) sensitometric considera- 
tions and their connection with roertgen- 
ray image densities; and (3) film density 
gradients and image sharpness. The mis- 
cellaneous film factors are discussec in this 
paper. The other two groups of factors will 
be presented later. 


A. TYPE OF FILM 


There are at least two reasons way we 
were interested in obtaining L.Vs. for 


enamel and for dentine using a number of 


different emulsions. In the first place it was 
possible, but improbable, that the I.Vs. 
would vary from emulsion to emulsion. In 
the second place, we wanted to inspect the 
potential advantages of enlarging the film 
images of penetrometers and tooth slabs 
and thus be able to obtain I.Vs. for the 
tiny "line" changes that may easily be 
seen in the image of the tooth bat are 
much too small to be measured by the 0.5 
sq. mm. area photometered by the Cap- 
staff-Purd* densitometer. The very "fast" 
emulsion used for "dupli-tized x-ray film" 
is characterized by a large enough grain 
size to preclude its satisfactory ealarge- 
ment. Therefore, we made a series of ex- 
posures on several types of film emulsions, 
e.g., special fine grain plate, radiatized 
dertal film, lantern slide, commercial pan- 
chromatic process film, as well as a special 
series on "dupli-tized x-ray film." Not all 
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2? 
of the values are reported, only typical 
cases are chosen, since our interest is only 
to illustrate the similarity found in the 
magnitude of the I. Vs. no matter what? 
film emulsion was employed. У f 


.. Warren 


Special Fine Grained Emulsion. Using a spe- 
cial finc grained emulsion supplied by Eastman 
Kodak Company, three exposures were made 
at 30 ky., 6 inches, 30 ma. no filter, paper- 
wrapped plates, and 60, go, and 120 seconds 
exposures. The average D.Rs. in the various 
steps o the penetrometers are given in Table 
Lxvir. Phe D-T curves (not shown) vary in 

















Taste LXVII 
SPECIAL FINE GRAIN PLATE, 30 KV. 6 INCHES, 30 MA. 
FILM 161 | 162 163 
EXPOSURE бо sec. | go sec. I20 sec. 
| . 
DENSEI*METER READINGS 
Pentvometer 
Step 1 1.05 2.20 2.8 
2 0.56 1.08 2.8 
3 0.41 O.61 1.88 
4 0.32 0.44 1.32 
5 0.26 0.34 I.03 
6 0.22 0.30 o.82 
7 0.17 0.24 о.56 
8 0.16 | 0.26 0,52 
E amel o BF | 0.40 0.94 
Dentine O.41 0.80 2.13 
INTERIOLATED VALUES | 
(mm. Al.) 
Feamel 1.23 1.10 1.35 
D-ntine 0.78 0.67 O.71 








shape and position, that for the 60 second ex- 
posur- being nearly horizontal and low in the 
density range, that for the go second exposure 
havinz a relatively small radius of curvature 
and placed intermediate in the density range, 
and that for the 120 second exposure very steep, 
of small radius of curvature, and placed high 
in the density. range. Due to the extreme slow- 
ness ef the emulsion, the exposures are rela- 
tively long even at the distance of 6 inches. The 
juxta»osition of the tube and plate resulted in 
proncunced gradients of intensity (see papef 
п, a) consequently the I.Vs. are varied but not 
signitcantly different in magnitude from the 
values found with “dupli-tized x-ray" or other 
films. . 


Roentgen-Ra» Absorption of Tooth Slabs 
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RADIA-TIZED DENTAL FILM, A-U "PTR, B-LOWER, 30 KV., {О INCEES, 28 MA., NO FILTER 
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+! B 
. EXPOSURE ® 4D sec 30 sec. 25 see 
DENSITOMETER READINGS A B 1 B 7 
i — = — == — -> 
Peretrometer I R I R I. k 1, R L E 
Step І 1.26 1.29 | 1.10. 0.909 | 1.02 1.05 | 0.80 0.89 | о.353 ө. 
2 0.85 0.84 0.60 0.56 | 062 0.63 0.47 0.48 | G57  .E$ 
3 о.57 0.55 | 0.39 O.40| 0-406 0.44] 0.33 0.33 | 9.40 ө. 
4 O.41 0.43 |626 0.39 | 0.36 0.32] 0:21 0:23] 9.3 ө. т] 
5 0.31 ©.33 10.19 0.18 | a-p 0.26] 0.19 O.17 | O.24 ө 
6 16.26 0.24 |B.16 Оид | Oy 0.20 | O.14 — O.Mg|oO.uQ9 9. 
3 O.24 0.21 |0.12 ог | 0.20 о.19|0о.14 O.11 [олу е.а 
8 6.24 6.99 | 0,11 олт | 0-2» 6.20] 0:12 оле O.t7 9.9; 
Enamel 0.35 0.23 omg 0.17 | 0.24 
Dentine | 0.52 | 0.38 о-ы | On 34 | 0.38 
INTER?OLATED VALUES | 
+ | 
Enamel 1.20 1.20 | 1-0 | 1.26 | 1.22 
Dantine | 0.85 0.79 өз; 0.73 0.33 
FILM 43 ++ 45 
EXPOSURE 25 sec 20 sez. Ij sec. 
DENSITOMETER READINGS | В В 4 | F 
Pentrometer I R L R l R L R IL F 
Srep І | 0.72 0.74 79 0.81 | о. 0.52 | 0.58 о. 5 6.42 0.95 
® |o.4t 0.35 | 0.47 0.47 | Ою  0o.28|0.36 0.31 | 0.23 є.®щ 
3 10.28 0.23 $0.33 0.34 | OB 0.18 | 0.24 о.21 | 0.:5 ©. 5 
4 | 0.17 вле Кё. 025 | оу бл? 0.17 ©. | 0.4 e.2 
5 | о.14 0.13 | 9.19 0.21 |o 6.07 | олг олг | 0.09 аё 
6 O.IO  O.I 0.18 оло | o.9&  0.07| 0.13 олт 0.06 вашу 
7 0.08 0.08 o.18 0.16 | 0.44 0.06] 0.11 O.O^ | 0.0: @ = 
8 10.08 0.07 | 0.18 30.18 | ос 0.05 | O.1T 6.07 | 0.04 б.с 
Enamel | O.14 Es о. 0.13 бышса 
Dentine 0.25 0.30 0.17 0.20 ORE 
INTERPOLATED VALUES | 
E3amel* 1.20 1.10 1.12 1.30 1.05 
оре: | 0.86 


Dentine 0.77 о.8$ 





*" Redia-tized Dental Films” In Tabe аху 
are given the average D.Rs. in the varicus steps 
of the penetrometers in 5 pairs qf "radiz-tized 
dęnta films" (A, the upper and B, the lower in 
the usual commercial packet) taken a- го kv., 
3° incaes, 28 ma. no tube stand filter and 40, 30, 
25, 2c, 15 seconds’ exposure. The D-T curves 
(not saown for every exposure time) are smooth 
logari-hmic curves whose slope is comparable 
(see Fig. 43) to that of D-T curves ат 30 kv. 
ёт “dupli-tized x-ray film." Most of -he films 


q.tc 


are uncerexposed giving D-T cu&ves wt- a 
long horizontal part for the thicker steps cf she 
penetrometers. Even so the I.V3. for -he era ael 
average about 1.2 mm. Al, for the dentine aver- 
age about 0.8 mm. Al; values in fair agreement 
with those obtained using other К lovolcages 
“radia-tized dental film" and with these asmg 
differen- emulsions. The low value for tae ] V. 
for enamel may be partly ascribed to the =b- 
sorption >y the cassette (paper 11). The aver ge 
differenes А-В) in density in Step 1 b-twzen 


ЕД 
т 


DENSITY 


3 © 3 2 © 1.8 24 24 т зо 
LOG EXPOSURE 


Vic. £2. (Courtesy of R. B. Wilsey.) The character- 
istics of “H and D” curve for "x-ray film” The 
densities for various exposures are plotted zs ordi- 
nates against the logarithm of roentgen-rav ex- 
posures; the abscissa scale is divided in arb trarily 
chosen units. Note that there is no "shculder" 
portion in the density range shown. 


film A (the upper) and B (the lower) is about 
0.2 density units, which decrease for film 3 may 
be attributed to the filtration effect of theemul- 
sion and film base of film A (see later paper). 

In Table хіх are given the D.Rs. in the 
varicus steps of the penetrometers in 4 pairs of 
“rad-a-tized dental films” taken at 41 Ev., 30 
inches, 30 ma., no tube stand filter and 25, 20, 
15, and 10 seconds’ exposure. The D-T curves 
(not Shown except for film 53 A—see Fig. 53) 
are smooth, typical curves, of lesser slope than 
those at 30 kv. as would be expected »n the 
basis of the results for “dupli-tized x-ray films" 
(see Fig. 17, paper 111). The Т.У. for the enamel 
average about 1.35 mm. Al, for the centine 
about 0.8 mm. Al; values in satisfactory agree- 
ment with those obtained using other kilovolt- 
ages with "radia-tized dental film" as well as 
using othe®emulsions. The average reading in 
Step 1 of film A is greater than the average 
reading in Step т of film B by about c.15 den- 
sity units. 

In Table Lxx are given the D.Rs. in the 
various steps of the penetrometers ir 4 pairs 
of “radia-tized dental films" taken at <1 kv., 
30 inches, 30 ma., no tube filter and 25, 20, 15, 
and то seconds’ exposure. The D-T curves (only 
that for film 64 A is shown in Fig. 53) are typi- 
cal, smooth curves whose slope is less thzn that 
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of curves for lesser kilovoltages (see bye. 53 and 

compa e Fig. 17). The IVs. for the enamel 

averzr about 1.4 mm. Al; for the dentine 

abou’ 2.8 mm. Al; values in agreement witle 
those Юг other emulsions and showmg a pre- : 
dicta» change (for enamel) with kilovolrage 

chanee The average density of Step 1 iif film A 

is abet t 0.12 density units greater than of Step 

| in rl B. 

In Table xxt are given the D.Rs. in the vari- 
ous taps of the penetrometers in 3 single 
“radi vized dental films" and т pair of "radia- 
tized cental films" taken at 61 kv., 30 inches, 
30 та. no tube stand filter and 25, 20, 15, and 
10 sece nds' exposure. Films 71B, 72А and 73B 
were | scarded. The D-T curves (not shown ex- 
cept 7. B, see Fig. 53) are placed very high in 
the dezsity range measurable, are similar, typi- 
cal, ame! of less slope than those at lower kilo- 
voltazes. The I.Vs. for the enamel are low in 
films 71 А, 72B, and 73А and about 1.5 mm. Al 
in films 744 and B; for the dentine аге Тоз in 


30 
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Fic. 3.. D-T curves for "radia-tized dental film’ 
at iG 40, 50, and бо kv. are typical , smooth curves 
of rxreasing radius of curvature with increasing 
kil»woltage. Compare Figure 17, paper 11, where 
simizr findings?are shown for “dupli-tized x-ray 
film. “A” denotes the upper, "B," the lower film in 
the commercial cassette. t. 
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Vou. 6, No. 4 Roentgen-Ray Absorption of Tooth Slabs £35 
° 
Faerie LXIN 
RADIA-TIZED DENTAL FILM, A-U. PER, B-LOWER; 41 KV ЗО INCHES, ЗО MA., NO EIL'"7ER 
eo o o = ———————— - —— ————— 
FILM » 51 5° 53 ++ 
EXPOSURE ‚үзү 20 sec | 15 хес lose. 
DENSITOMETER n | р е L 
READ NGS d 4 B 4 3 1 
Penewometer 12 R 1 R 1 1 К L. к | 1 R 1 1 E 
Ste» т S 2:36 | 2.10 1.98 | 1.96 Log | 1.82 21.8: | 5.2 1.70 | г.46 15724 ез ам 
x 1.76. 1:95 1.62 1.60 1.58. 1.55 1.41 1.4C 1.24 1.34 | 1.14 1 об | 4.8: 
3 1.47 1.61 |12 1.32 SR LAF | fog d.d | 97 1.04 о. о 84 | 2.67 
4 1.31 1.35 | 1.08 1.12 | 1.04. 1.26 | 0.93 c.92 | о.ж 3.83 | ото о.б; | е.5; = 
< 1.09 1.15 | 0.90 О.д | 6.89 v87 0.29 6.94 [оа 6.70 | 0:61 C-52 | €.4 
í о.о O.90 | O.7! о. ті | 0.71 ©.71 | o.60 0.58 | O.5- 0.47 | 0.45 gus |3 
p 0.73 O4 | 0.56 0.59 | 0.56 c.iz4 | C.531 0.49 | O.s* 0.45 c.36 0.31 е.27 
8 o. 0.64 | 0.49 0.48 | 0.46 ©.46 | 6.41 0.43 | 0.4 36 Fy 6:37 [бїз 
Eaemel | 1.c2 0.79 | 0.75 0.69 | о.е. Gus c.3t 
Dertine 1.49 1.33 1.26 1,14 | 1.0 o.88 x 
ees ЧЫНЫМ = = = | = E: 2, 
* INTERPO .ATED 
VALUES imm. | | 
of Al) | | 
Enamel | 1335 | 1.41 | 1.42 2.37 1.3 | 1.38 | dri Lac 
Гелеве с.69 0.76 | 9-79 3478 o, 7E | 2.80 | o.88 c. 8G 


films 72B and 73A and about 0.8 mm. Al in 
films 74А and B. The reason for the low !.Vs. 
is not known. The density of Step 1 in fi m 74A 

* is 0.18 density units greater than the lensity 
of Step 1 in film 74B. 


In summary, the following facts ere de- 
duced about the use of "radia-tized dental 
film" то compare the absorption of roent- 


gen radiation by enamel and br deat: n^ to 
Aluminum: 

(1) "Eadia-tized dental lm” 15 no dif- 
ferent than "dupli-tized x-ray film” in 125 
ability te reproduce the I.Vs. for eramel 
and denne in terms of mm. Al. 

(2) Using "radia-tized denta. fim” eta 
given kiovoltage the I.Vs. are nor de- 
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Р $m B Р EREXIT T > ° 
RADIA-TIZED DENTAL FILM, A-UPPZR, B-LOWER; 51 KV., 30 INCHES, 30 MA., NO FILTER 
Ld —— A. == = — = = — — —— — = — — = — — Eea ра E = = 
FILM hi | 62 63 | b4 
EXPOSURE 25 5С, то sec 15 sec IC sec 
d E cJ = B В ——— c 
DENSITOMETER 
, ; 
READINCS zi B | / | B | B A E 
9g — —— —— |— [LÀ —  — = ш — | ———— = 
Penetroneter 1. R 1 R 1. R L R 1 к І R 1 R „| 1 E 
В ЕЧЕН дысы » -— —————G = — — 
Sten 2.8 18 |as 2.8 | 3.8 2:82 |s.64 2.67] 4$ 4.48 | 2:33 3.34 | 2.02 3-95 | 1:9?» 1.95 
2 2:39. 29:66 | 2.69 2.57 |24] 2 | S36 2:38 | 215 Ж | Se 2.04 | 2.74 34.71 г.б 1.56 
2 2.60 2,60 | 2.42 2.38 | 2.20 2-21: | 2.07 2.07; | 1.94 3.96 | 1-77 1.85 | 1.43 єл а BD таё 
* 2,28 2.32 | 2.25 2,20 | 2.00 2603) 1.90 1.9: | 1:72 a. | 1.604 1.02 | 1.37 8.357 | € 25 1.25 
Е 2.09 2.13 | 2.01 2:03 | 1-84 1984 | 1.72 1.72 | 1.60 8.62 | 0.44 1.49 | 1.22 14.22 | 1 o 1.10 
e 1.95 2-99 | 1.85 1.84 |91.70 14509 | 1.57 1.58 | L44 8.25 | 1.33 1-33 | 1-12 т.д ес 2-95 
ê = 1.36 4.80 | 1.74 1.67 | 1.57 1455 | 3.40 1.44 | 1.33 31.22 | 1.15 1.20 | 0.98 295 | о t3 2.86 
t | 1.68 1.70 | 1.61 ® | 1.46 135 | 9.32 1.34 | 1.22 31.22 | 1,08 4.07 |0,87 9.91 | 6.25 23.77 
. Enamel 1.99 1.91 1.76 2.6 begs | 1.38 143 | rex 
Dentire | 2.41 2.37 2.16 1.54 | 1.92 | 3c 1.47 | Ж 
€— = = = = | f == - 
INTERPOLATED 
VALUES (mm. | | 
AD | | | | | 
S | | 
Enamd 1.45 1.41 1.38 1.33 1.40 ie 1.45 E PE 
Pentine 0.90 c.81 6.84 о. 32 о.78 с.34 с.85 c.8 
. 
. 
. 
. 
. 
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RADIA-TIZED DENTAL FILM, A-U "P К, B-LOWER, 61 EV., JO INCHES, 3O MA., NO FILTER 





























e 
FILM 71 rz: 73 74 
EXPOSURE 2$ sec. 20 sec. 15 sec. | lOsec. © 
DENSITOMETER READINGS * A B A 4 | В 
Penetrometer | L R | i R i R I. R | L К 
Step I | & 8 2.8 2.60 2.62 | 2.41 2.44 
à | 2.8 2.8 2.23 9473 | 2.30. 2.38 | e.-6 4.94 
3 | 2.24 2.72 [| 2.50 2.62 | 2.1; 22r | 1.989 2:05 
4 ёз юс 23.47 | 2443 9.45 | 2:00 2209 | 1.959 — 4.89 
5 2.8 2.8 3.939 Pugh | 2:30 2.34 | 1:07 0.99 | LI.73 — 26 
6 2.73 3,75 | 2.29 5.38 ].2;29 3,99 | ($239 1.78 | 1.62 1.62 
2.65 2 | 2.17 2.15 | 2.04 — 2.06 | 1.66 1.68 | 1.50 1.47 
8 2,63. Doe | 2.07 2.12 | 1096 — 1.97 | 1.57 1.57 | 1.37. rH 
Enamel 2.82 | 2.35 2.285 1.78 1.61 
Dentine 2.8 2:93 2.60 2.10 1.97 
INTERPOLATED VALUES 
(mm. of Al) | | . 
Enamel 1.36 1.36 | 1-37 | 1.52 1.51 
Dentine | [| 0:735 0.74 | 0.89 | 0.84 





pendent on the exposure time (within  crea-2 in the I.V. for enamel accompanies, 
wide limits), a fact which previously has ап increase in kilovoltage, while the I.V. 
been shown for "dupli-tized x-ra- film" for c 2ntine is not changed (also shown for 
(sce paper 11). "duzli-tized x-ray film") (see paper ш). 

(3) Using “‘radia-tized dental fiim” in- Le atern Slides. Using regular lantern slides, 
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LANTERN SLIDE, 30 KV., 30 MA., 15 INCHES, 8 SEC., NO FILTER, BLACK PAPER, R.FOCUS 





























D ачы Sa ш ло, лее. E AE _ 
FILM | 
EXPOSURE B34E55 534Е53 
DENSITOMETER READINGS | 
Penetrometer Left Right Left Right 
е 
Step è ı 2.24-2.22 2.30-2.28 2.45-2.40 2.35-2.25 
2 1.62-1.60 1.66-1.67 1.76-1.74 1.68-1.66 
s 3 L.28-1.29 B.31—1.31 1.38-1.38 1.34—1.52 
4 I.04-1.04 в.05—1.09 1.06 1.04 
5 c.84-0.86 c.87-0.89 o.85 0.83 
6 | @.72-0.7§ с:71—0.7% о.67 о.68 
| 
7 ©.59-0.63 c §8-0.63 0.54 о.56 А 
8 Q.$3-0.57 C 53-0.58 0.50 0.50 
Enamel | с.84 €.92 0.90 0.99 
Dentine | тый] 1.38 1.41 1.46 . 
INTERPOLATED VALUES | 
Enamel .28 1:17 1.17 1.17 
Dentine €.70 = .69 0.70 © .67 
е 
. 
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М. Taste LXXIII 


PANCHROMATIC PROCESS FILM, 30 KV., 30 MA., 15 INCHES, 4 EC., NO FILTER, BLACK PAPER, А. FECES 


Я 




















. 
FILM x | 
EXPOSURE. S34E54 | S34E55 
DENS! TOMETER READINGS * 
= - - | - — 
Pezetrometer | Left Кїєһї Left Righ- 
Step I | | 
x |  2093-*.03 2.00— .98 | 2.28 2.26 
3 | 1-$4-1.57 1.54—:.&2 1.79 GR 
4 | 10.24-71.24 r.20-1.18 | 1.41 m 
- C.g6—-23.99 O.94-© .g2 | 1.10 AME 
6 о.74-.078 0:72.76 | о.88 9.98 
y | Cc.s55-o0.58 0.563.537 0.69 9.71 
8 | @.95-0.52 0.49.51 0.58 о.б 
Tooth No. 71 Enamel c.& 1.02 
Dentine | Р: 1.92 
Tooth No. 85 Enamel | о. 1.12 
. Dentine | 10.62 1.95 
INTERPOLATED VALUES 
Tooth No. 71 Enamel | 1.38 1.36 
Dentine | 0.74 | ©.7! 
Tooth No. 85 Enamel | 55 | 1.25 
Dentine 0.71 | 0.70 


2 exposures were made at 30 kv., 30 ma., 15 enamel aad dentine of the 0.78 mm. thick toech 

inches, no tube stand filter, black paper- slabs, No. 71 and 85. The DT curves (mot 

wrapped films and using a round focus tube. shown) ate crossed but do not differ great v in 

In Table Lxxii are given the D.Rs. in the vari- shape or Sze from those obtained usinz "d ipii- 

ous steps of the penetrometers as well as in the tized x-r-s film." The Т.У. for the emme are 
Ф 


Taste LXXIV 


CHANGE EXPOSURE TIME D.X.-R.F., 30 EV., 10 MA., 30 INCHES, NO FILTER, BLACK PAPER, R. FOGCU- 



































FILM S34E43 534Е4= | 534Е45 S34E46 S34£47 
EXPOSURE 2 sec. 4 sec. 6 sec. 8 sec. 10 528. 
е — ——— — | - 
DENSITONETER 
READINGS | * 
Penetraraeter | 
Step 1 1.39-1.40|2.05—2.04 2.684-2.03|2.51—2.50 2.49— 48 ë 
2 1.C5-1.07|1.58—1.58 1. 59-1. 58]1.99-1.98 1.98-3.97|2.24-2.25 2.24-2.24|z..5—.42 2.7242 
5 0.84-0.84|1.29-1.29 1.28-1.27|1.64—1.62 1.62-а 52|1.88—1.89 1.88—-1.88|2.e4-2.c4 2.c2-.—3 
4 0.71-0.71|1.05—1.05 1.06-1.05|:1.35-1.35 1.35—1-35|1.553.56 1.56-1.67|1.73-—1.7- 1.54 
5 0.58-0.60/0.86-0e8g о.э. 8911. I.15—1.84|1.30—1.33 1.30-1.34|1.44—1.44 1.49.25 
6 0.53-0.5210.77-0.7§ о. Bs 9.97——4)65|[.10-1.15 I.12-1.13|1.21—1.22 1.39-*.—5 
е 7 0.46-C.47/0.62-0.64 о. -6310.8; о.84—— 260.93-0.97 0.96-1.02|1 €9-1.03 1.c2-1.-5 
8 c.46-c.46|0.57-0.57 о. 580.7; c.75-€-74|0.86-—.88 0.88-o.91|o t8-c.9o0 2.91— д 
Enan el 0.57 o.81 o. Р 1.18 1.24. 1.33 i9 1.43 
*  Dentine o.89 1.32 ik 1.70 1.91 1.95 [2.77 2.13 
INTERPOLATED 
VALUES | 
Enamel [1.27 1.30 1.37 1.23 [13e 1.20 1.33 1.23 n » 1.25 
Dentiae 72 0.70 0.73 c.69 2-73 0.70 Ж 0.71 p 2.70 
. 
* 
. . 
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not concurrent but of the same magnitu È; for 
the dentine they are in good agreement. There 
is no evidence of difference of I. Vs. as compared 
to those obtained using "dupli-tized х-гъ”' or 
other films. 

Paachromatic Process Film. Using caramer- 
cial panchromatic process film (Festman 
Kodak Company), 2 exposures were made 
at 3o kv., 30 ma., 15 inches, 4 secords, no 
tube stand filter, black paper-wrappe- films, 
using a round focus tube. In Table Lx= п are 
given the D.Rs. in the various steps «f the 
penetrometers as well as in the enamel аъ 1 den- 
tine of tooth slabs of teeth No. 71 and 5-. The 
D-T curves (not shown) are steep, loga- thmic 
and not markedly different from those e xained 
using "dupli-tized x-ray film." The !.Vs. for 
enamel show good agreement, for the попе 
also show good agreement. The I.Vs. are of ex- 
actly the same magnitude as those found by us- 
ing " dupli-tized x-ray" or other films. 

"Dupli-tixd X-Ray Film.’ Using “dupli- 
tized x-ray film" a series of 5 exposures were 
made at 30 kv., 30 ma., 30 inches, no tube stand 
filter, black paper-wrapped film, roux focus 
tube, and 2, 4, 6, 8, and to seconds. I> Table 
Lxxiv are given the Ю.К. in the various steps 
of the penetrometers as well as in the -namel 
and dentine of tooth slabs from Teetr No. 71 
and 85. The D-T curves (not shown) from the 
films at increasing exposure times are >evated 
(along the ordinate) in decreasing ine-cments. 
The curves are in all respects typical. The 
I.Vs. for the enamel show only fair ag-ecment, 
haviflg a 7 per cent spread between the highest 
and lowest value for each tooth; for the dentine 
the agreement is excellent having an over-all 
variation of less than 3 per cent. The magnitude 
of the values is the same as is obtained using 
cther films. Inasmuch as the data reperted in 
paper rr using "dupli-tized x-ray fl" were 
from an о.#5 mm. thick tooth slab (= тһ No. 
1), the I.Vs. per unit thickness are compared. 
Thus the® Т.Ү. thickness of slab = about 

44 “с 
2з = 0.936 for Tooth No. 71, is abcut z 


0.78 








=0.897 for Tooth No. 1. The LV. >er unit 
thickness are of similar magnitude for ће vari- 
ous teeth. 


To summarize, we have reported three 
exposures on a special fine gran plate, 
16 exposures on radia-tized dental film 
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pairs, © exposures on regular Е ы 


plates, 2 exposures on commercial pan- 
chromatic process film and § exposures 

ec B 4 ~ э» "рур e 
on "cupli-tized x-ray film." The same mag- 
nituce of LV. for enamel and for dentine 
is fourd using each emulsion. А 


3. PHOTOGRAPHIC ENLARGEMENTS 


W- have investigated briefly the possi- 
bilitics of obtaining a higher degree of pre- 
cisioa :n measuring the densities of various 
film zreas by enlarging photographically 
the mages of the tooth slabs from roent- 
genoz-ams. We immediately discovered 
that tae amount of magnification possible 
on "dapli-tized x-ray films" was so small 
as to render this process susceptible to 
errors due to the fact that the graininess 
of ‘““dapli-tized x-ray film" is sufficiently 
large -o be easily visible without any mag- 
пїйса лоп. Therefore the D.Rs. on the mag- 
nificl image were variable beyond useful- 
ness Photographic enlargement entails a 
further difficulty since any transfer of 
pho-cgraphic images from one film to an- 
other results (in certain density ranges) in 
the production of an increased graininess 
in tne receptor film (see Jones). Further- 
more. in transferring widely different den- 
sities from film to film, the relative con- * 
trast will be changed in the ratio of the 
gammas of the two films. Since'"dupli-tized 
x-ray film" is very contrasty, i.e., has a high 
gamma, any transfer to a fine grain film 
of l»wer contrast will result in compression 
of she density scale and a lowering of the 
rele t ve density of enamel to that of den- 
tin-. The principal reason, hoWever, why 
we have abandoned the idea of studving 
enla-gments by any method is found in the 
fact that, so far, none of the films which we 
have used have permitted precision meas- 
urements when enlarged. To illustrate the 
rests of enlargement, we have selected 
several typical roentgenograms of tooth 
Nc. 71 made on "dupli-tized x-ray film,’ 
“Radia-tized dental film," panchromatic 
film. lantern slide and a special fine grains e 
plete. 4, Figure 54 is a 14 X magnification 
of roentgenogram on a "'radia-tized dental 


^ 


: Sor 
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film" Made at 30 kv., 20 mm., 3 inches 
and 20 séc. The graininess of the film is 
easily apparent. B, Figure 54 isa 14 X mag- 
enification of a roentgenogram on panchro- 
matic. fitm taken at 30 kv., 30 


rim., 3o 


ө . . 
inches, 3 sec. By comparison with the mag- 
nification on "radia-tized dental film." the 
. е ~ . . - 
panchromatic film is less grainy aad of 


ey higher contrast. The enamel appears al- 


most free from grain. C, Figure §4 1s a 14 X 
magnification of roentgenogram on the du- 
NRL g g 
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pli-tized x-ray film taken at 3c kv, pnm., 
30 Inches, 6 sec. The extreme grain mess is 
evident. (Scratches are the result cf Кап- 
dling during densitometric measureracncs.) 
"Dupli-tized x-ray film" presents a pi-tare 





Fic. 54. Magnification of roentger- 
ray toom images on various types 
films (14 x). 4. "Radia-tized den- 
tal film,” note grain in enamel im- 
age. В. * ommerzial panchromatz 
process Ё m. C. * Dupli-tized x-ray 
film," nc те grain in enamel image. 
D. lantern slide. Æ. Special fine 
grain pE-e, note minute bubbles. 


of extreme contrast and extreme graininess- 
The amount of actual variation in meav 
ured densities cross an area of “dupli 
tized x-rav film" magnified 14 < mar b- 
seen from Figure 55 in which the ordiz: t= 
represents percentage of transruüsscn. 
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PER CENT TRANSMISSION 


DISTANCE ALONG FILM 


Vic. 55. The tracing of a recording microdensitome- 
ter (courtesy of V. C. Hall, Eastman Kodak 
Company) across an area of “dupli-tized x-ray 
film," at a magnification of 14X. The vertical 
variations represent the differences in percentage 
in transmission due to graininess of thc film. 


(Measurements bv the courtesy of V. C. 
Hall of Eastman Kodak Company.) D, 
Figure 54 is a 14 X magnification of roent- 
genogram made on a lantern slide at 3c 
kv., 30 ma., 30 inches, 8 sec. Mederate 
contrast and very fine grain are found. E, 
Figure 54 isa 14 X magnification of a roent- 
genogram made on a special fine grain plate 
taken at 30 kv., 30 ma., 15 inches, 23 min. 
There is no apparent grain. The contrast 
is neoderate. The film has many tiny de- 
fects such as bubbles and dust spots which 
render it unfit for a precision study. 

We have decided that measurements of 
the densities bv photographic eniargement 
are not feasible. 


C. DIRECT ROENTGEN-RAY ENLARGEMENTS 


The ar&a (0.5 mm?) read by the Capstaft- 
Purdy densitometer is not a large one but 
the width of enamel and the areas of 
"changed" dentine are so small that the 
area read seems large by comparison. To 
correct this maladjustment proportion two 
procedures are suggested as possible: (1) 
reduce the size of the area read procedure 
reported later) or (2) enlarge the film 
image. Experiments on the latter procedure 
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Nilsey and S. L. Warren 
took two directions: (а) photogrgfhic en- = 
largement of the film (see previots section) 
and (4) direct enlargement by the roent- 
сеп--ау beam (includes penumbra). . 
Tae principle of direct enlarg&ment by 
the reentgen-ray beam may be outlined 
simply as follows: Since roentgen radiation 
traveb in straight lines, if a point source 
is eraployed and the object placed between 


Ks. 56. Æ is а half-tone reproduction of a typical 


"radia-tized dental film." Note 
contrast апе sharpness as well as size of image: 


zcoth image on 


4€ kv., 30 ma., 25 seconds, objects laid on Ёт, 
t: 7get-film distance, 30 inches. В is a half-tone re- 
pooduction of a "radia-tized dental film" showing 
part of the penetrometer and a tooth image. Nofe 
less of contrast and sharpness of image but in- 
creased size of image (approx. 2 X): 30 kv., 30 ma.,'w* 
5 seconds, target-image distance, 7 inches, target- 
film distance, 15 inches. ` 
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the souNę and the film, the image «il be 
grea-er in area than the object in the ratio 
as the square of the distance of the source 
to image is to the square the distance of 
the зотгСе to object. 

In Figure 56 are shown two large dental 


films: Z, exposed at 40 kv., 30 ma., 25 





л. "Dupli-tized x-ray film." Note contrast sharpness and image size, с 
6 


15 inches from the target. Fili æ has 
briliart contrast and the usual cheroness 
of imase; film B has greatly cimin sted 
contrast and instead of sharp bo indarzs, 
the image is fuzzy, entirely destroying the 
hope ef precision , measuremerts even 
though the image is enlzrged approxi- 


o seconds, objects laid on film, target-film « istance, 30 inches. 


B. “Dupli-tized x-ray film." Note decrease in ce ntrast and sharpness by 3⁄2 X 


5 


increase in image size; 56 kv., 10 ma., 5 seconds, target-object distarce. zo 
inches, target-film distanse, то inches. 


C. "Dupli-tized x-ray film." Ncte added loss of contrast and sharpness but? x 
increase in image size; 55 kv., 10 ma., 5 seconds, rarget-object dis-arce, 
40 inches, target-image distance, 70 inches. e 





D. “Dupli-tized x-ray film.’ Note almost total æss of contrast and sharoness, 


accompanying a 3 X increase in image size; 56 kv., 1 
objective distanee, 25 inches, target-film dista sce, 


* 

. seconds. with the tooth slabs and pene- 
tromete-s laid on the film (black paper- 
wrappec) and the target-film distance of 


eo inches; В, exposed at 30 kv., 30 ma., 


5 seconds, with the penetrometer and tooth 
slab 7 ircMes from the target and the fii 


ma., 5 seconds, target 
7o inches. 


mately 2 х. The fuzziness is doubtless at- 
tributed t the penumbra since the source 
Is an area of significant magni-ude cn tke 
target face, when such short d stances are 
used. 

In Figur: 57 are shown four “‘dupli-tized 
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x-ray films:" (,7) exposed at 3o kv., 30 ma., 
6 seconds, objects laid on film, target-film 
distance 30 inches; (В) exposed at <6 kv., 
10 ma., § seconds, target-object distance 
£o inches, target-film distance 70 inches; 
(C) exposed at 56 kv,, 10 ma., 5 seconds, 
target-object distance 40 inches, target- 
film distance 70 inches; (D) exposed at 56 
kv., 10 ma., 5 seconds, target-object dis- 
tance 25 inches, target-film distance 79 
inches. In film 4, the usual contrast and 
sharpness are found; in films B, C and D 
a sharply decreasing contrast and sharp- 
ness are observed which in D resu ts in an 
almost shapeless and unidentifiable blur 
instead of a tooth slab image. The magni- 
fication obtained is т in 4, 13 x in B, 2X 
in C, and 3 X in D. It is evident that the 
distortion and fuzziness which accompanv 
magnification by means of direct roentgen- 
ray enlargement produce such a severe loss 
of contrast and sharpness as to render this 
method of attack impractical under the 
conditions of our work. 

In this connection it should be pointed 
out that for sharp detail a long enough 
target object distance should be used to 
give a beam of radiation in effect perpen- 
dicular to the plane of the film and object. 


NUMBER OF FILMS 








0 05 10 45 20 25 ю 35 40 
FOG (UNITS OF DENSITY) 


Fic. 58. The fog densities read in 111 films are 
plotted as abscissae against the number of films 
in which a given fog density was found. The curve 
at the left represents the fog densities in 18 films 
described in paper mi under “charge of milli- 
amperage.” The average fog density 5 0.2: density 
units. 
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This limits the size of the field ү “сеп- 
tral” portion of the beam. (see discussion 


on fccas and placing of tooth slabs). 
е 


D. ЕОС Ж” 

Fcg in unexposed areas of film is said by 
Neitz со be due to developable grains aris- 
ing (а) from light, radioactivity and 
chemical nucleation (so-called “emulsion” 
fog) and (4) from some specific action of 
the reducing solution (so-called "chemical" 
fog) It has long been recognized that fog 
is пэт distributed uniformly over a film 
hav rg areas of various densities; in fact 
Nei-z obtained experimental data indicat- 
ing t^at fog decreased in a linear fashion 
unde- increasing densities of film. He 
offec-1 a relation of the form К=К 
(D.—D;,) (page 145), where F is the fog 
ders су, k, a negative constant, 19,, the 
ime ge density where the fog is being calcu- 
latec and D.o, the image density sufficiently 
grea to make the fog density negligible. 
However, he also offers experimental data 
wh ch seems to show that this expression * 
hok& over a limited low image-density 
rar ge and that above a certain density the 
fog may be considered constant. Wilsey* 
assumes that the fog under a given density 
is »-oportional to the mass of silver unaf-* 
fected by exposure. 

“е assume that the fog under the enamel 
or dentine images is of nearly the san 
density as the fog under the corresponding 
thac<ness of Al and that fog corrections 
are unnecessary. For the purpose of check- 
imz the amount of fog and its variation 
from film to film a fog density nfeasurement 
wis made in 111 films. These films were 
treated in exactly the routine way and, in 
fact, represent a random sampling from 
fi ms taken over a period of 2 years and 
ezposed under widely differing conditions. 

in 18 of the films, all taken the same day, 
алс discussed under "change of milli- 
ar perage' (see paper 111), the fog densities 
a«-rage 0.056 density units and seem to 


kare a normal distribution (Fig. 58) around, * 


tne average—excepting a single value at 


*Wilsey, К. B. Photo. Y., 1925, 65,454- uL 


ZA 


P 
` 

Vou. 36, No. 4 
* 


0.20. wis all these films have so low fog 
pietii is not known, possibly herein lies 
[һе reason for the slightly higher inter- 
polaced yalues for dentine observed. No 
correlation could be shown between fog 
and nlm density under no aluminum. 

The remaining 93 films have fog den- 
sities grouped in a fairly normal distzibution 
around the average value of 0.2 25, the 
values ranging from o.11 to 0.40 density 
units. In none of these films was the flm 
density read; however, in 8 films ів which 
the densities of Step 1 were approx: mately 
equal, fog densities of 0.19, 0.19, 0.21, o. 30 
0.33, and 0.34 discrediting anv cte con- 


nection between fog and total exposure. If 
* an unexposed 


"dupli-tized x-ray flm” is 
developed according to the specifications 
given. a fog density will be found of a 
magn fude of approximately о. density 
units. In order to test whether higher fog 
densities found are a result of the exposure 
to roentgen radiation, a series of films were 
_ exposed at 30 kv., 30 ma., 15 inches, 0.2 
" seconcs, wrapped i in black paper, AF K7" 
film was cut into three pieces, one o” these 
was le*t in the dark room and received no 
radjation; a second was exposed m the 


usual fashion. On the third was placed the 


two penetrometers and a tooth slab and a 
sheet cf one-sixteenth inch lead was super- 
posed. The lead sheet had 2 slits about 

X38 mm. which allowed an exposure of 
the center part of each step of the pene- 
trometer and also a hole of 4 mm. diameter 
which was centered above a large Fomo- 
geneous areg in the dentine. The three films 
were developed in the usual manner, s mul- 
taneously. The procedure was carried out 
in tripl cate. 

Fog densities in the films unexposed to 
any radiation averaged 0.12, 0.12, anc c.12 
in the three films, respectively. Pn the films 
expfosed as usual, typical D-T curves were 
found in which the av erage І.У. per unit 
thickness for the dentine were o. 97, 028, 
and 1.09, respectively; typical values. In 


' asthe lead-sheet protected films, typical D-T 


curves were found which were similar m all 
respects to and almost coincident with 
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those «f the “usual” exposares. The aver- 
age [.V. per unit thickness of demtine was 
0.98, 1.20 and 0.98, respectively vzlves in 
entire agreement with those fron he 
“usual” exposures. However, the fcg d-n- 
sities inthe areas protected эу the lead эл ег 
average 0.20, 0.19, and o.19 respectis ev, 
values approximately double those o^ фе 
unexposed film, and of the magrituces 
shown an Figure 58. The їл гелсе is n- 
escapabe that the high fez dersites те- 
ported r1 this section arise “rom scattered 
or secomdary radiation and are not :t- 
tributaHe to "chemical" fog alone. 

While a number of methods have b--n 
propose for the estimation of the dezrze 
of fog associated with a given image dea- 
sity, (ее methods all involve assumpt cas 
not yet thoroughly tested experimerta!! -. 
In any case, the fog under -he enamel er 
dentine mages should, in general, be tte 
same as rhe fog under the corresponc irz 
thickness of Al, and therefore, shouH nct 
affect the I.Vs. 


E. АЕЕА OF FILM BETWEEN THE 
PENETROMETERS 


In the arst experiments made in an сот 
to obtain an Al equivalent for ename гп 
for dentine we believed it feasible to place 
a large number of tooth slabs Fig. E фиг = 
correspomdinglv large film (£" x15") & 
by having the large penetrcmeters - Te 

25) on eitaer side of the film the D-T Carve 
(for average D.Rs. on the various steps о 
the penetrometers) could be usec tc m 
terpolate all the D.Rs. in all the әсе 
images thereby saving considergble labor 
in plottinz 

The predictable disadvan-ageg of th = 
procedure. i.e., differences in exposure Geld 
inequalitis), the differences im total emu - 
sion thickmess, and differences in d2ve op- 
ment from cne side to the other cf the #1, 
and probably penumbra effects, were found 
to be realized to such an extent zs to com- 
pletely ourweigh any advantages in labor 
saved. Hence, at the time as we reduced 
the size of zhe penetrometers “ig. 2:), we 
also reduced the distance on the fi m be- 


$44 H. C. Hodge, G. 
tween the and the tooth 
images in an effort to get away from all 
save local or “spot” film effects. This pro- 
cedure (Fig. 64) was much more satis- 
factory but left room for variation due to 
the changing field. Since the tooth slabs 


penetrometer 





А portion of the left side of a large roent- 
which the penetrometers 


li. 63. 
genogra in 
(center in Fig. 25, paper 1v) were placed on the 
edges of an 8" X10" film with about 4o tooth slabs 


large 


between them. This arrangement was soon dis 
carded in favor of that shown in Figure 64. 


were placed on each side of the penetrom- 
eter, a gradient across the tooth slabs and 
penetrometers could be discovered but not 
corrected for. 
This difficulty was removed by cutting 
the penetrometers in half length wise (Fig. 
. 
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65) and placing the tooth slab between 
the ha ves. Any gradient across the pene- 
tromesers is not only noted but automati, 
cally corrected for by using an average D.R. 
from side to side. The only unaccounted 





Fic. 62 
it. This arrangement permitted the discovery of 
film density gradients but prohibited correction 
for tiem; therefore the arrangement showy in Fig- 


ure @5 was dev ised. 





Fie. 65. Three to + tooth slabs are placed between 
two penetrometers and the whole set-up is roent- 


zenographed in triplicate. By discarding obviously 
fase values, or repeating the exposures, inter- 
pelated values may be reproduced with a maxi- 


mum of precision. 


fac-or remaining is the occasional presente 
of small spots of greater or lesser density 


wh ch are found now and then in any filn® 


anc whose appearance is entirely by chance 
and completely unpredictable. Even ‘this 


"uS T 


— 


\ smaller penetrometer with 6 slabs around * 


— 


? 


UNITS OF mi 


Vot. a. No. 4 


factor may be obviated by the simple ex- 
pedi2nt of taking exposures in triplicate of 
all tooth slabs. The reproducibility of I.Vs. 
using thas procedure has been fouac to be 
abou t's per cent in error (Warren et al.). 
By the additional stipulation that any Alm 
is to be discarded if the variation m D.Rs. 
across the thinnest step (greatest density 
in fim) exceeds 0.05 density units from 
the left hand side of the left penetrometer 
to the right hand side of the rigkt pene- 
trometer the error of reproducibility is 
found to be less than 3 per cent. 


F. TISSUE IMAGE DENSITY VS I V3, 

TFe relation of D.R. to the LV. was 
mentioned in paper п, B, in cormection 
with the discovery that the ca-cboard 
cassette was responsible for the marked de- 
crease*in the I.Vs. for enamel as the kilo- 
voltage was decreased from 40 to 3o. 
Further evidence of the tendency for I. Vs. 
(enamel) to decrease with decreasiag kilo- 
voltage is seen in Figure 66, where the 
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MILLIMETERS OF ALUMINUM 
Vic. 66. When the densities read in enamel and in 
* dent ne in a number of “radia-tized dental films" 

are plotted as ordinates against the I.Vs sbrained 


e from the densities, there is seen to be no relation 


between densities and LVs. in dentine, bu- a ques- 
tion of lofered Т.У. in extremely low density 
е - 
ranges in enamel. 
Š 
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Vic. 67. Wren the D.Rs. in the enamel and in Фе 
dentine 11 about бо “dupli-tized x-ray films" <re 
plotted against the derived I.V3. по rdation can 
be show for either enamel ог dentine between 
D.R. and Г.У. 


D.Rs. m the series of “rada-tized dental 
films." The LVs. in the dentine plotted 
against the О.К. obtained show no ewi- 
dence ct change either with kilovcltage or 
with the actual density in tae film image. 

In Ta» e Lxxvir are collected tke Ге К. 
and the respective I.Vs. from all of tae 
films in which tooth No. 1 was exposed at 
30 kv., о ma., various distances and car- 
respondmg exposure times, no tube stard 
filter, amd black paper-wrapped, “шр i- 
tized Xy films." The D.Rs. range in the 
enamel тот 0.37 to 1.93 deasity units, n 
the dencre from 0.65 to 2.45 density units. 
The I.Vs. range in the enamel ‘ron 1.24 -0 
1.48 mm. Al, in the dentine from 0.74 со 
0.89 mm. Al. However it is at once ap- 
parent from the graphing of D.Rs. vs I. V5. 
(Fig. 67) that there is no "t-end" of I Vs. 
to change with changing magnitudes of 
density ir the film image of either tooth 
tissue. Thus, within the limits of correct 
exposure photographically (later paoe-) 
there is по reason to believe глаг tte 
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density of the film image has any inHuence 
on the magnitude of the I.V. 


С. VISUAL ACCOMMODATION AND FATIGUE, 
DENSITOMETER ERROR 


To an investigator beginning the use of 
the Capstaff-Purdy densitometer the pos- 


0 


. 
H. C. Hodge, G. Van Ниуѕеп, К. B. Wilsey and S. L. Warren Ocroweg, 1930 
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D.R« was studied under a variety of light 
cond t ons and repetition of readings of the 
same flm areas were made on several days., 
There is no regular error introduced by the 
persaral equation, nevertheless the magni- 
tude э the instrumental error is illussrated, 
therefere sample data are included. 


Taste LXXVI 
D.R. VS LV. 30 KV., 30 MA., SOME AT 15 INCHES AND 1 SECONLS AND OTHERS AT 30 INCHES AND 1О SECONDS. 
NO FILTER, BLACK PAPER-W24PPED FILM 





Dentine Enamel 
D.R. [.V. D.R. LV. 
1.06 0.78 9:75 £31 
1.04 0.83 | 0.72 8.27 
1.05 o.81 | 0.73 2.31 
0.77 о.82 | 0.55 1:35 
Ou 0.85 | 0.55 1.41 
0.72 o.78 | 0.49 1:32 
O.84 o.81 о.бо 1.48 
1.35 0.79 0.74 1.35 
0247 0.80 O.90 1.30 
1.47 o.82 о.809 1.32 
1.48 0.80 O.90 1.28 
1.48 0.79 о.90 1.28 
ТЕ 701 o.8c o.88 Way 
1.40 0.78 0.89 1.27 
1.409 0.78 о.9о 1.31 
1.39 о.81 0.88 Ж 
її? 0.79 0.63 1.36 
1.06 o.82 | 0.59 1.36 
p.34 o.82 | 0.73 1.34 
[23 0.83 | 0.73 1.32 
1% 37 0.76 | 0.69 1.39 
i33 0.74 | 0.70 1.31 
j,22 0.76 | о.б 1.40 
1.28 Quy | 0.65 1.35 
1.73 0.80 1.23 0.42 
1.64 0.83 1.2] 1.38 
1.50 0.86 1.08 1.40 
1.45 " 0.84 1.04 1.43 
1.58 0.80 | ñil 1.40 

єс? Ч 7i э 
aT a O.8I 1.0 06.42 


sible criticism arises that the persona! equa- 
tion may influence the magnitude of the 
D.Rs. It seemed to us that the effect of 
some of the factors of the personal equation 
such as retinal accommodation or retinal 
fatigue, presence or absence of extraneous 
light in the room, muscle skill or muscle 
fatigue might be experimentally tested. 
Consequently the reproducibility of the 








Dentine Елате! 

ILE. Ns D.R: I.V. 
і 35 0.79 0.82 1.38 
| $5 0.79 0.81 1.40 
1 67 0.80 1.18 1.39 а 
1-18 o.81 0.78 1.40 
1.20 0.84 1.00 1.41 
1. 0.87 0.95 1942 
1-43 0.83 1.05 1.37 
1242 0.79 1.C4 1233 
2-5 0.79 | 1.94 1.34 
> ыр о.89 | 1.87 I.40 
L$ 0.78 0.84 1.35 
г. 0 0.76 | 0.80 1.46 s 
2.94 0.77 1.43 1.33 
г.28 о.76 1.28 1.35 
ETR 0.77 0.44 1.29 
C. ts 0.77 0.37 1:35 
п) 0.76 0.73 1.2277 
p. 0.76 0.67 1.28 5 
жч. 0.79 0.70 1.28 
E49 0.80 o.88 1.33 
E8 o.8o 0.90 1.28 
8-17 o.82 o.89 1:32 ~ 
E. g8 0.79 о.90 1.28 

‚42 o.80 0.88 1.27 

.39 0.78 0.90 ï. 30 

-40 о.78 о.89 ].97 

39 o.81 o.88 o 1.25 

29 0.76 0.72 1,97 

22 0.76 о.б 1.26 

4 0.79 0.70 1.28 


On= film of the series of 6 identical ex- 
postres was chosen as having a typical 
D-T curve and as being approximately* of 
the jegree of density which we regarded as 
sati factory. The D.Rs. were at first made 
on the dentine step tablet on September 3, 
193. Ю.К. were recorded for each step 
and the averages were plotted against the 
promer thicknesses of aluminum. (The 

T 


А ч 


se Vou. 36, No. 4 Roentgen-R: v Absorption of Tooth Slabs 54 


D.Rs. were made on the left hanc, center, 
and right hand areas of each step.) 

To test the effect of varying conditions 
of light ip the room, the densitomeser was 
transférred to a dark room and оп Sep- 
tembes 6, 1932, a series of measurements 
were made reading the dentine step tablet 
on tae left hand side only of Steps 1 to 8 

. having, at first, the room Б Шапе illu- 
minzted Ьу means of flood lights. The ligats 
were then turned out and D.Rs. made in 
rotation on Steps 1 to 8 inclusive, using a 
shaded light source. As soon as the reading 
on Step 8 had been made, a reacirg was 
made in Step 1 and this process continued 











UNITS OF DENSITY 





TIME IN MINUTES 


Vic. 68. B.Rs. in the various steps of the penetro ne- 
ter are plotted as ordinates against the tim: of 
readirg in a procedure involving tie repeated 









































7 times (see Table Lxxv ). The flood serial m=ading of the steps under different light ng 
* lights were then turned on again and, af-er conditions. The variations in the lines iadicatz zhe 
two or three minutes, another senes of magnitude of reproducibility o. reading on these 
readings in Step | to 8 inclusive. were films, while the horizontal natuxe of tke lines indi- 
D - : cates that the room illumination has по influeace 
made, thus giving 9 D.Rs. in each step. пшнш гой: БЕЛӘ 
On September 7 the same procedure was 7 
again carried out, one reading in еасл step fore the | ghts were turned out, 9 sir: ar 
" of the same step tablet being record-d be- series in a darkened room ard a f nal ser es 
a Гав Е LXXVIII 
READINGS TO TEST ACCOMMODATION ANI FATIGUE OF OBSERVEK'S EYE— 3O MINUTE SERIES ¢ 0/32 
T ~] a d " ni ССЗ тер 
Lights on Lights Out | Lights Jn 
= - J 
4:27 P.M. | 4:33 4:36 4:39 4:42 4145 4:48 4252 | 4-5 
Step D.R | 
1 | 1482 | 1.82 1.88 1.87 1.86 1.85 1.82 1.86 Ж н 
2. 1.65 1.68 1.657 1.68 1.69 1.68 1.69 1.70 1.64 
| 
» 3 | 1.55 1.53 1.56 1 i is r5 0.52 n: | L3 
4 1.44 1.45 1.44 1.26 1.45 1.44 1.44 1.46 p.36 
5 1.35 1.35 1.36 ЖО 1:37 t.34 1.35 1.35 1.84 
5 1.24 [26 1.26 1.26 1.27 1.26 1.25 1.24 | С ч 
Fi 1.16 1.19 1.18 1.18 1.16 17 1.17 1 Ig 1.0% 
3 1.08 1.08 1.08 Lacy 1.10 11 1.10 1 o8 Ly 
= — а a _ 
20 маст SERIES 9/7/22 
| = = Е = “* ES = — Ei 
| Lights on | Lights Out _aghts On 
i | RS ү ө 
I1:30A.M.| 11:32 11:34 11:36 11:38 11:40 колд? 14144 11:46 11:48 |] 11:55 
Step D.R. | 
І 1.86 1.84 1.8@ т.л 1.81 1.82 ‚+6 1.80 1.83 1.89 1.84 
" ө 2 1.67 | 1.68 1.6g 1.68 1.69 01.69 4.f9 1.69 1.67 1.63 1.69 
Р 3 1.54 Ж л 1.50 1.76 1.56 1.52 в.<6 1.55 1.52 1.59 1.45 
. 4 1.46 1:42 1.43 1.24 1.43 1.42  €.46 1.43 1.43 1.45 1.45 
Ы 5 1.35 1.32 I.34 т. ^74 36 1.33 B. 33 1.36 И К 1-33 Lage 
6 p.22 1.29 1.26 г. 1.25 6:07 RY 1.28 1.28 1.26 ї 2; 
bf $ I.1$ 1.18 1.18 1.18 6 17 i. 1.18 1.16 1.19 1.14 Е за 
" 8 | pop | лз лї 9.8% 1 JO тл ILIO зло 1.09 1.09 rA 
.: Ligh ts rne 1 seconds. 
. 
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a few minutes after the room was re-illu- 
minated (see Table „ххупи). 

When the D.Rs. were plotted against 
time in minutes as abscissae two series of 
more or less concurrent, irregular. -riss- 
cross lines were obtained (Fig. 68) in which 
data for the twentv minutes' sequence are 
represented by circles and for the thirty 
minutes' sequence by squares. The lines 
for both the twenty minute and 30 minute 
sequence on any given density ordinate run 
close together, fairly parallel to the base 
line and clearly separated from the lines 
representing the readings on another step. 
The irregularities may be ascribed in part 
to the error in the densitometer and in part 
to the spottiness of the film. In turn the 
densitometer error may be ascribec par- 
tially (а) to attempts at measurement be- 
vond the acuity of the retinea, (4) во the 
observer's inability to maintain quantita- 
tivelv in his muscle reflexes in redetermin- 
ing the exact spot at which the densitom- 
eter field is uniform. The fact that the lines 
(Fig. 68) lie in bands practically parallel 
to the base line indicates that the bril tancy 
of illumination around the densitometer or 
the comparative darkness in which the 
procedure is carried out has no е#есї on 
the magnitude of the readings. It was ob- 
served, however, that readings are made 
much more easily when the illumiaation 
around the densitometer is not too bright. 
The horizontal nature of these lines also 
indicates that in periods up to thirty 
minutes continual readings have little or no 
effect upon the state of fatigue of the retina 
and the accommodation of the obs-rver's 
eye Nevertheless, it may be that fatigue 
and accoņmodation of the observer's eye 
produced effects which were marked by the 
var ations in the magnitude of the densities 
due to the variation in film or to the pre- 
cision of the densitometer. Moreover, the 
illumination through the photometr:c head 
of the densitometer is probably great 
enough to preclude the necessity of accom- 
modation to different degrees of illamina- 
tion of the room in which densitometer 
readings are being made. Therefore. in our 


4 


Warren OcroBER, 1956 
e 9. 
opinier, the factors of accommodation of 


the ете and response of the eye to various 


lightia2 conditions in the room in which, 


D.Rs аге being made are negligible, pro- 
ducirg no noticeable effect оп the” repro- 
ducibility of our data. . 

The D.Rs. plotted in Figure 68 may be 
used -e study the magnitude of the error of 
the D Rs. In Table rxxix are given the 
summarized results of a statistical evalua- 
tion >f the densitometer precision of the 
basis c^ the reading referred to above. The 
averzge D.R. for each step is given to- 
gether with the standard deviation about 
the average. The significance of the stand- 
ard leviation may be broadly stated as 
follows: within the limits of the average 
plus or minus the standard derivation lie 7o 
per cent of the values taken to obtain the 
averaze. Thus, in Step 6, for example, 70 
per cent of the values read in Step 6 lie 
in tke range 1.26+0.01 density units. It 
тау be seen that generally speaking a given 
D.R average may be approached within 
0.02 density units in a single reading. In 
read nz a density of 2.00 the error of the 
denstometer will not be greater than 1 per 
cent A precision of this order was ге- 


ported in the original communication of , 


Caps:aff and Purdy.* 

Ir discussing the reproducibility of 
densi-ometer readings Capstatf and Purdy 
sav as follows: 

“he performance of the instrument was 
tested by measuring a number of uniform densi- 
ties separately and then in pairs. It was found 
that she superimposed pairs agree within 0.02 
of tke arithmetical sum of the single densities. 
Sim 127 agreement was found when three pairs 
of dessities were superimposed. A further test 
was made by exposing a photographic plate un- 

-hese neutral dye densities, and giving ex- 
postres through various pieces as indicated by 
the measured values, so that the developed 
plate would have a uniform density if the meas- 
urements were correct. Several trials were 
mace, and in each case it was found that thé 
meesirred density corresponded to within 0.02 
of tae printing density.” 


Саззга and Purdy. Y. Sor. Motion Picture a ae 1927, 44, 
. 
^ho- 
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CONCLUSIONS 


1. Under the conditions of our work, 
getinal fatigue or accommodation, extrane- 
ons light, or muscle skill or fatigue are 
shown to have no regular effect on the re- 
produeibility of densitometer readings. 


2. The densitometer readings may be re- 
produced within 0.02 density units. 


SUMMARY 


1. L.Vs. for enamel and for dentine are 
found to be of constant magnitudes 
whether special fine grain plate, "radia- 
tized dental film," lantern slide, com- 
mercial panchromatic process fiim or 
"dupli-tized x-ray film" is used to record 
the roentgen-ray absorption of the tissues. 

2. Photographic enlargements (14 x ) of 
any of the above films proved tc be un- 
satisfactory for precision study. 
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3. Direct enlargement by the roentgen- 
ray beam resulted in fuzzy images aac vas 
discarded as a possible method of stacy ng 
tissue changes limited in area. 

4. Fog may be of different magnitudes 
under the enamel and under the ceac ne 
images but the interpolation automatically 
removes any effect on the relative l.Vs. 

5. By placing a few tooth slabs between 
two penetromaters of relatively fir e dim en- 
sions and by exposing in tripbeate he 
effect of spots and other small cef-cts in 
films may be discovered and false I.Vs. cis- 
carded. 

6. Within the limits of correct exposure, 
there is no de»endence of I.V. on D.E. for 
ename! or for dentine. 

7. The personal equation does лос enter 
as a factor (up to the point of fztigve) in 
measuring densities with the Capst.ff- 
Purdy densitometer under our ccnciticns. 
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THE ANNUAL MEETING 


. “Ts American Roentgen Ray Society 
is the oldest organization of radiolo- 
gists ir this country. Its first meeting was 
held in St. Louis in 1900. This year's an- 
nual meeting, the thirty-seventh in its 
history, was held in Cleveland, Ohio, at 
the Cle 'eland Hotel, from September 29 to 

„ October 2, under the presidency cf Dr. 
" Charles А. Waters. Every feature cf this 
meetmg stamps it as one of the best rhe 
Society has held. The printed program in 
additon to containing the usual infor- 
maticn about the officers of the Society, 
the meeting place and the scientiác pro- 
. gram, carried forewords from the President 
and President-elect which were in them- 
selves a happy augury of the type and 
quality of the meeting which followed. The 
scientifc program was acomprehenswe опе, 
dealirg with every phase of radiology in 
«medicine. The papers dealing with the 
clinical, diagnostic and therapeutie prob- 
lems in roentgenology were of the highest 
Q^ rder and Dr. Waters and his program 
© committee are to be congratulated upon 
the arrangement and grouping of the papers 
which enabled members of the Society and 
their guests who were unable to attend all 
the meetings to select those in which they 
were oarticularly interested. On Tuesday 
the papers dealt with roentgen studies of 
thé gastrointestinal and biliary tracrs; in 
the morning and in the afternoon of Tues- 
day there was a great symposjum dealing 
м ФУ the clinical aspects of adenomas of the 
j pituitary in which the place of irradiation 
РА in the treatment of pituitary adenom as and 
pituitary basophilism was given and also 
the efect of irradiation in gliomas of the 
brain and the effect of irradiation on nor- 
mal cells gs determined by the blood count, 


za 


and last but not least of tae papers sven 
on Tuesday was the one on the саге c` me 
cancer patient, which evoked consideable 
favorab = comment and discussion. 

The Caldwell Lecture, a feature — ne 
annual meetings of the Soaety, was sven 
this year by Dr. Robert 3. МИЯ. on 
"High Energy Radiations and Ther l-es.” 
Wednescay the scientific program r te 
morning hours was given стег to dss 
of the skeleton dealing particularly -wi-h 
Hodgkin's disease and allied cond tio-s of 
bone, the generalized form of Boeck s sar- 
coid anc a group of papers or Расет» 
disease and its probable etiology. Wecnes- 
day afternoon was given over entire > со 
radiation therapy and the physics of - :dia- 
tion. The scientific program on hurde y 
covered 2 whole range of subjects d2ahng 
with the mediastinum, the pericard um ar d 
heart; tae physiologic corsideratioa of 
ileus; the rôle of the sex hormonas ir the 
radiation treatment of menstrual ciso-ders; 
the endecrines and irradiation in ex*em- 
mental hypertrophy of the pros-ate: Fe 
roentgen taerapy of infections and ir f 1m- 
mations, aad the treatment of epitad7 a 
in the region of the ear. The Friday 3-.ca- 
tific program covered a large soup of pape-s 
dealing ith all phases of roentgen c ag- 
nosis anc treatment, among which =з a 
preliminary report on cine-fluarozra a; 
the oblique projection of the thorax an 
anatomic and roentgenologic study; ard a 
symposia dealing with a clin cal um 
roentgenologic study of low back pein ~it 
sciatic radiation which representec cre ef 
the highkgats of the meeting In this =n - 
posium was given the paper by Drs. Hamp- 
ton and Robinson on the lipiodol diagr os s 
of rupture of the intervertebral discs nm 
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the spinal canal, a paper which is epoch- 
making in its importance and in its thor- 
oughness. 

A great stimulus to the participants in 
the scientific program was the larze at- 
tendance at all of the sessions. The Society 
had a larger number ‘of registrations than 
at any previous meeting and this in itself 
added greatly to the success of the meeting. 

Under the chairmanship of Dr. Downs 
the scientific exhibit committee had ar- 
ranged one of the best exhibits the Society 
has ever had. Not only was the selection of 
the exhibits admirable but the grouping of 
the various exhibits into their anatomical 
and pathological relationships facilitated 
the study of the exhibits. Dr. Waters and 
his program committee quite wisely fol- 
lowed the precedent established last year 
of allowing a few hours from the scentific 
program to permit a study of the sc entific 
exhibits. It is hoped that this custom will 
be followed at the future meetings of the 
Society as an unusual opportumty 15 
offered for acquiring a great deal o* infor- 
mation, especially when the exhibits are 
discussed Ьу the exhibitors. 


. Editorial 
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Остовек, 1936 
Macc 
Tae usual social amenities of the meeting 
were nost pleasant and included the Stag 
Party on Wednesday evening and the 
Вап үзе on Thursday evening. The Locat 
Con mittee had also arranged many еп 
tain ments for the wives of visiting mem- 
bers Mention should also be made of the 
Golt Tournament arranged by the Local 
Con mittee and held on Monday, which 
was a most enjoyable occasion. 

The commercial exhibits were of the 
highest order and the Society through its 
Journal desires to express to the various 
exhtbetors its great appreciation for the 
qua ту and scope of the exhibits. The rapid- 
ity with which changes are taking place 
in tie construction not only of machines 
but of roentgen tubes themselves war- 
ran'el a careful study of the commercial 
exh:l t. . 

An account of the meeting would not be 
complete without mention of the Cleveland 
Hose, whose physical arrangements and 
the courtesy and efficiency of whose staff 
con-r buted much toward making this one 
of tn» most pleasant and profitable meet- 
ings in the Society’s history. 
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UNITED STATES ОЕ AMERICA 

AMERICAN ROENTGEN Ray SOCIETY 
Seeresary, Dr. E. P. Pendergrass, University Hospital, 
Philadelphia, Pa. Annual Meeting, 1937: To be an- 

+ nounced. 

AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Dr. В. Н. Orndoff, 2561 N. Clarx Street, 
Chicago, Ill. Annual meeting: Atlantic City, Ж. J., 
June, 1937. 

SECTION on RADIOLOGY, AMERICAN MEDICAL Assoc*7I0N 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Teledo, 
Ohio. Annual meeting: Atlantic City, N. J., Jone 9-11, 
1937. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bleg.. Syra- 
cuse, N.Y. Annual meeting: Cincinnati, Ohio, Nov. 30- 
Dec. 4, 1936. 

RapioLo3IcAL Section, BALTIMORE Crry MEpicAL Soazry 
Secretery, Dr. Howard Н. Ashbury, Baltimore. Meets 
third Tuesday each month, September to Mar. 

RapioLo@icat SEcTION, Connecticut SrATE MemcaL 
Society 
Secretary, Dr. Max Climan, 242 Trumbull St., Еагт ога, 
Conn. Meets annually in May. Special meetings may be 
called эу the Chairman. 

Rapiotosicat Section, Los ANcELEs County MemreaL 
Society 
Secretary, E. N. Liljedahl, Los Angeles, Calif. Meets on 
the second Wednesday of each month at the Coun-y 
Society Building. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL AssocraTioNn 
Secretary, Dr. Roy G. Giles, Temple, Texas. Anaual 
meeting, Baltimore, Md., Nov. 17-20, 1936. 

Вкофк уч RoENTGEN Ray Society 
Secretary, Dr. E. Mendelson, 120 E. 19th St., Brooklyn, 
N. Y. Meets monthly on first Tuesday, October ю April. 

BurraLo RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph S. Gian-Frances-h., 610 
Niagara St., Buffalo, N. Y. Meets second Moadar of 
each month except during summer months, plac of 
meetinz selected by the host. 

CHICAGO ROENTGEN SOCIETY 
Secretary, Dr. R. G. Willy, 1138 N. Leavitt- Meets 
second lhursday of each month October to Ma~ elu- 
sive at the Palmer House. 

СімсіччатІ RADIOLOGICAL SOCIETY 
Secretary, Dr. H. G. Reineke, General Hospital Сизсїл- 
nati, Ohio. Meets third Monday of each month, Oz- 
tober to May, inclusive. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. North W. Shetter, 14600 Detrom vc. 

; Meetings аге held at 6:30 p.m. at the Cleveland Chamber 

of Commerce Club rooms on the fourth Monday of «ch 
month f-om October to April, inclusive. 

Denver RapbrorocicAL CLuB 
Secretar», Dr. K. D. A. Allen, 452 Metrop$litan Beilding, 
Denver, Colorado. Meets cn any month having a Sth 
Monday. 

Detroit Foentrcen Ray anp RADIUM Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May. at 
Wayne Country Medical Society Building. 

FLORIDA Srate RADIOLOGICAL SOCIETY 
Secretary, Dr. Harold O. Brown, Tampa, Когса. 
Meetings held twice a year, May and November. 


ILyors Rapfocicat Society А 4 
Secretary, Pr. Cesare Gianturco, 602 W. University Aw=., 
e Urbana, @. Regular meetings held quarterly. 


MEETINGS OF ROENTGEN SOCIETIES* 


Inp1anA RoENTGEN Society® 
Secretary, Dr. C. C. Taylor, Indianapolis, Ind. Meeting 
held the second Sunday in May annually. 

Lone Istamp RaproLocicAL SOCIETY 
Secretary, Dr. S. G. Schenck, 115 Easterr Park wey, 
Brooklya, N. Y. Meets on third Thursday of eack moh 
from Octaber to May, at 8:30 P.M. 

MICHIGAN Association OF ROENTGENDLOGBSTS 
Secretary, Dr. С. S. Davenport, St. Lawrence Hospi: 1, 
Lansing, Mich. Three meetings a year, Fal, Winer, asd 
Spring. 

Mitwauket Roentcen Ray Society 
Secretary, Dr. S. A. Morton, Columoia Њоѕэісг!, M 1. 
waukee, Wis. Meets monthly. Place с meeting designed 
by the president. 

Minnesota RADIOLOGICAL SOCIETY 
Secretary, Dr. L. G. Rigler, University Hosoitzl, Minn - 
apolis, Minn. 

NEBRASKA Srare RADIOLOGICAL SOCIETY 
Secretary. Dr. D. A. Dowell, Medical Arts dg , Omah , 
Nebr. Meets third Wednesday evening of each mont). 

New ExcL« xp Roentcen Ray Society 
Secretary, Dr. E. C. Моле, 300 Longwood Ave, 
Boston, Mass. Meets monthly on third Еа, Bostan 
Medical Library. 

RADIOLOGICAL SOCIETY or NEW JERSEY 
Secretary, Dr. P. S. Avery, New Brunswick, N. J. Mees 
annually at time and place of State Mecical Socety. Mix 
year meetings at place designated by tae »resicent. 

New York RozNrTGEN SOCIETY 
Secretary, Dr. E. Е. Merrill, зо W. sgh St., New Yor. 
Meets тав: Му on third Monday, New York Academ 
of Medicine, at 8:co P.M. 

NonTH Carotina Roentcen Ray Society 
Secretary, Dr. Majar Fleming, Rocky Mounc, N. С. Am 
nual meeting at time and place of State Medica Scci-tr 
Mid-year scientific meeting at place designstec. 

CENTRAL New York RoENTGEN Ray Society 
Secretary, Dr. С. F. Potter, 820 S. Crouse Ave., Syra 
cuse, N. Y. Taree meetings a year—]anuarz, Мау? inc 
November. 

Paciric RoEwrcEN CLuB 
Secretary, Dr. L. H. Garland, 450 Sutter 3t., San Frar- 
cisco, Calif. Meets annually, during necting of Cali- 
fornia Medica! Association. 

PENNSYLVANEA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. E. Wurster, Williamsport, Ра. Two cas 
annual meeting held in May or June. Time aad place 
of next meeting to be announced later.» 

PHILADELPHm RoENTGEN Ray SOCIETY 
Secretary, Dr. B. R. Young, Temple Uniwersiry Hos ical. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 P.M., in Thompson Hall, College 
of Physiciams, 19 S. 22d St. 

RocuEsrER Reevrcen Ray Sociery, КсснеѕгеР, М. Y. 
Secretary, Dr. Camp C. Thomas, 476 Lake Ave Meets 
on second Thursday from October to Мау, inchisive £ 
P.M., Rochester Academy of Medicine Bui ding. 

Sr. Lours RogsrGEN Ray Society 
Secretary, Dr. P. C. Schnoebelen, Misovri BHg., St. 
Louis, Mo. Meets first week of each mon:h. Time aad 
place of meetings designated by president. 

Sovru Carora X-Ray Society 
Secretary, Dr. R. B. Taft, 105 Rutledge Ауе, Charleston. 
Meets at time and place of South Carolira State Medical 
Association. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. Е. B. Bogart, 311 Medica! Arts idz. 


* Secretaries of Societies not here listed are requested tc send the necessary information to the Editor. 
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Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Associa-ion. 
Texas RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. J. H. Smith, Lubbo-k, Texas 
Meets annually one day preceding the meet ng of the 
Texas State Medical Association. 
University OF MICHIGAN DEPARTMENT OF FOENTGEN- 
OLOGY STAFF MEETING 
Secretary, Dr. С. B. Peirce, University Hosoital, Ann 
Arbor, Mich. Meets each Monday evening from Septem- 
ber to June, at 7 P.M. at University Hospital. 
University ОЕ Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. Е. А. Pohle, 1300 University *ve., Madi- 
son, Wis. Meets every Thursday from 4:90-5:00 P.M., 
Room 301, Service Memorial Institute. 
Vircinia Roentcen Ray CLUB 
Secretary, Dr. V. W. Archer, University Hospital, Uni- 
versity, Va. 
Meets annually in October. 


Сова 


SocrepaD CUBANA DE RADIOLOGIA v FISIOTERAPIA 
Secretary, Dr. Francisco Padron, Enrique, V luendas 64, 
Havana, Cuba. Meets monthly in Havana. 


Ваттїзн EMPIRE 


BRITISH [INSTITUTE oF RADIOLOGY [INCORPORATED WITH 
THE RÖNTGEN SOCIETY 
Meets on the third Thursday of each month, from No- 
vember to June inclusive, at 8:15 P.M., at 32 Welbeck St., 
London, W. 1, or as advertised. 

Section or RADIOLOGY or THE ROYAL SOCIETY OF 
MzpiciNE (Conrinep To Mepicat МЕМВЕ:$) 
Meets on the third Friday of each month during the 
winter at 8:15 P.M. at the Royal Society cf Medicine, 
т, Wimpole St., London, W. 1. 

Section or RapioLocy AND МЕРІСАІ Execriicity, Aus- 
TRALASIAN MEDICAL CONGRESS 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British MEDICAL ÁssOCIATION 
Secretary, Dr. Keith Hallam, St. Georges Hospital, 
K.E.W., Melbourne, Е. 4, Victoria, Austral a. Meets 
monthly from March to Nov. incl. for scienti3zd:scussions. 

Section on RaproLocv, CANADIAN MEDICAL ASSOCIATION 
SEN Dr. A. Н. Rolph, 160 St. George 3t., Toronte, 

t. 

RaifoLoctcAL Section, New ZEALAND BRITSE MEDICAL 
ASSOCIATION 
Secretary, Dr. Р. С. Fenwick, The Hospital, Christ- 
church. Meets annually. 


CONTINENTAL EUROPE 


BELGIAN Society oF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134, Louvain 
(Belgium). 

Meets moathly on second Sunday at d' Egmonds Palace, 
Brussels, except in the summertime. 

$остЕрАр EspaNOLa DE RADIOLOGIA v ELECTROLOGIA 
Secretary Dr. J. Martin-Crespo, Fuencarral, 7, Madrid, 
Spain. Meets monthly in Madrid. 

$остЁтЁ DE RADIOLOGIE MÉDICALE DE FRaNCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue ce Seine, Paris. 

SociÉTÉ $0185Е DE RADIOLOGIE (SCHWEIZERISCHE Róxr- 
GEN-GESELLSCHAFT) 

Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 

Secretary for German language, Dr. Scheurer, Molz- 
gasse, Biel. 

Meets annually in different cities. 

SociÉrÉ FRANCAISE D’ELECTROTHERAPIE ET DE RADIOL- 
OGIE MEDICALE 
Meets monthly on fourth Tuesday, exce 


uring months 
of August and September, 12 Rue de 


‘ne, Paris. 
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Asso LeTION OF GERMAN ROENTGENOLOGISTS AND RADI- 
OLeGsTs IN CzECHO-SLOVAKIA 
Seecary, Dr. Walter Altschul, German University, 


Pr_gae, 11.52. 
Deu-scHe RONTGEN-GESELLSCHAFT (GESELLSCHAFT FUR 
RCN-SENKUNDE UND STRAHLENFORSCHUNG) ° 


М e*s annually in April, alternating one pear іп Ва 
on- -ear in some other German city. Meets їп addi 
ev r- two years with the Gesellschaft deutscher Natur- 
foscer und Aerzte, е 
Perzanent secretary, Professor Dr. Haenisch, Klopstock- 
stase 10, Hamburg, Germany. 

Süp- сыр WESTDEUTSCHE RÓNTGENGESELLSCHAFT 
Me&es annually in different cities. 

Моко- UND OsTDEUTSCHE RÓNTGENGESELLSCHAFT 
Mees annually in different cities. 

Dure Society or ELECTROLOGY AND ROENTGENOLOGY 
Halas two meetings a year in Amsterdam, one in the 
Sgpri:g, and one in the Fall. 

Socx-a [тА1ЛАМА Raprotocia MEDICA 
Sar-ary, Professor M. Ponzio, University of Turin, 
Tarn. 

Socx-4rEA ROMANA DE RADIOLOGIE sI ELECTROLOGIE 
S eztary, Dr. G. Gatoschi, Str. Isvor 14-16, Bucarest. 

N е=їз second Monday in every month with the ex- 
cep3on of July and August. . 

Att-Eusstan RoENTGEN Ray ASSOCIATION, LENINGRAD, 
USSR in the State Institute of Roentgenology and 
Fa.iology, 6 Roentgen St. 

Sctaries, Drs. S. A. Reinberg and S. G. Simonson. 
Mets annually. 

Lg: r*3RAD RoENTGEN Ray Society 
&c+taries, Drs. S. С. Simonson and С. A. Gusterin. 
"Iets monthly, first Monday at 8 o'clock State Insti. 
tit- of Roentgenology and Radiology, Leningrad. 

Mcseow RoentceEN Ray Society 
weeretaries, Drs. L. L. Holst, А. W. Ssamygin and S. T. 
Е cxobejevsky. 

Meets monthly on the first Monday at 8 o'clock, the 
plece of meeting being selected by the Society. 

Розн Society or RADIOLOGY 
“e-retary, Dr. Jan. Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. ° 

W _xsaw Section, PoLIsH Socigry oF RADIOLOGY 
secretary, Dr. B. Krynski, 11 Zielna St. * 
»[-ets once a month except in the summertime. 

ScampinaviAN RoENTGEN SOCIETIES 
Гг Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
-cuntries belonging to the Association. Each of the fol- 
owing societies, with exception of the Denmark Society, 
ets every second month except in the summertime. 

Secæry or Mepicat RADIOLOGY IN SWEDEN 
Meets in Stockholm. 

Secæry or Mepicat RaprioLooy IN Norway 
Meets in Oslo. ы 

S-c-zrv or Mepicat RADIOLOGY iN DENMARK 
Secretary, Dr. С. Biering, Copenhagen. 

Meets on the second Wednesday of each month from 
Cctober to July in Copenhagen, at 8 o'clock in thè State 
Iastitute of Roentgenology. 

$остЕтү or MepicaL RapioLocv IN FINLAND 
Meets in Helsingfors. 

\aeuna RoERTGEN SOCIETY 
Meets first Wednesday of each month, at 6.30 њм. 
zentral-Róntgen Institut des allgemeinen Krankenhaus 
Alserstrasse 4. 


ORIENT “ е 


Јл зам X-Ray ASSOCIATION 
«/o Orthopedic Surgery, Tokyo Imperial University. e 
Meets annually in April. ` 
i» KI RoENTGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, OgNwaoike Tyoto 
Тарап. Meets bi-monthly on third Sund\y. 
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THE SCIENTIFIC FXHIBIT 


HE committee responsible fer the 
Scientific Exhibit given in conjunction 
Sah the Meeting of the American Roentgen 
Ray Society held in Cleveland, September 
29 to October 2, 
Dr. W. E. Chamberlain, Dr. 5. №. Don- 
aldsen and Dr. E. E. Downs, Charman. 
'Tha: they felt keenly their responsiotity in 
this matter was shown in the exhibet which 
begaa to emerge from chaos on Saturday 
and assumed full form on Monday aʻter- 
noon. It was a beautifully arranged exhibit, 
seemingly endless in its extent, and of 1m- 
measurable value scientifically. Dr. Downs, 
. who devoted a great amount ef ime 
throughout the year to the many details 
connected with the exhibit, and his com- 
mittee deserve the thanks of all those who 
were privileged to take what really 
amounted to an extensive post graduate 
course in all branches of radiology. The 
$ following attempts to give some idea of the 
scope and value of this exhibit. 

An exhibit by Dr. C. С. Dyke and Dr. 
Leo M. Davidoff, Neurological Institute 
of New York was entitled "Encepaalog- 
raphy and Ventriculography.” Its »urpose 
*was to outline normal cerebral structures 
and also to show a number of pathological 
cerebral conditions which can be diag- 
nosed from the encephalogram aac ven- 
triculogram. 

Dr. V. C. Johnson and Dr. Сап List, 
University of Michigan, Ann Arbor, had 
an exhibit on "Diagnostic Roentgen Signs 
of Obscure Brain Tumors.” In this ex- 
hibit were shown ventriculograms, sup- 
plemented by sketches and scacmatic 
drawings demonstrating and exolaining 
characteristic deformities produced by 
proved tumors of posterior thigd ventricle, 
brain stem and posterior fossa. 

Another exhibit in this group was “Brain 
Tumors Demonstrated by Veatriculo- 
grams" by Dr. Edward C. Koenig, Buffalo 
General Hospital, Buffalo, New York. 
This consisted of ventriculograms showing 
tbe "tr tumors and illustrations of the 

I 










tumors moved. 


1936, was composed of 


In th- group of exhibits өл the chest was 
one by Dr. Eugene Freedman, University 


Hospit-ls, Cleveland, on ~ Adhes ve Peri- 
carditis—Encapsulated Pericarcial ~tu- 
sion." This was based on cases proved 


either surgically or by роѕс-то-сет ex- 
amination and demonstrated tne d agnastic 
and diferential diagnostic roentgen signs 
of perica-dial adhesions and encapsulated 
pericarcial effusions inclucing Krenbeck’s 
pericarcial diverticulum. 

From the Medical and surgical Chest 
Service. Washington University 3c eol 
of Medicine and Barnes Hosoital, St. 122015, 
came ar exhibit by Dr. E. а. Graaam and 
Dr. J. J. Singer on “Chest Tumors and 
Cysts.” This consisted of roentgenograms, 
photographs, drawings, pathologic szeci- 
mens, caarts and short case histor es s1ew- 
ing diffrent types of chest tumors and 
cysts w th diagnostic procedures, types of 
operatiers, and so on. 

An exhibit entitled "Meciastin tis" was 
present-d by Dr. C. B. Rabin апі D- H. 
Neuhof Mt. Sinai Hospmal, New tork 
City. This supplemented a paper given in 
the scientific sessions on "Acute lafeczcns 
of the Mediastinum.” 

“Ulcerative Bronchial Carcincma™ by 
Dr. Hacry Hauser and Dr. S. E. Walpew, 
Cleveland City Hospital, conssted of 
roentgetograms and photographs от zross 
specimens of lungs showmg a conditton 
which =ppears to be due te abscess forma 
tion bu which on microscopic examination 
proves -o be carcinoma. 

Dr. } €. Kenning, Dr. О. A. B-ines and 
Dr. H L. Weitz, Receiving desrital, 
Detroit, had an exhibit ertitled e Primary 
Carcinema of the Lung." En this were in- 
cluded a»proximately 50 czses, cover ng а 
three ~ear period, with case histories, 
roentgenograms and microscopic sectens 
of eack, with explanatory remarks апа 
résumé demonstrating the frequeacv of 
this condition and the dificultes ir dif- 
ferentiz] diagnosis. 

“Pathogenesis of Congenital Lung € st: 
Rôle of Roentgenography ів its Diagnosis 


о э 


by Dr. J. Cash King, John Gaston Hospital, 
Memphis, Tennessee, consisted of an ex- 
hibit of photographs illustrating the forma- 
tion of cyst in lung development, why and 
how growth occurs in prenatal and post- 
natal life, also the mechanics of the patho- 
logic physiology that’ are developing when 
bronchial communications occur. Dr. king 
had another exhibit on “Congenital Cysts 
of the Lung." This was a series of trans- 
parencies illustrating the various types and 
locations of fetal cysts of the lunzs. In- 
cluded in this were colored photomicro- 
graphs of large air cysts showing fbro- 
muscular structure, absence of epithelial 
lining and small trabeculae lying within 
the walls. 

Another exhibit dealing with the lungs 
was "Radiation Changes in Lungs and 
Pleura” by Dr. Harriet C. McIntosh and 
Dr. Sophie Spitz, New York City. In this 
were illustrated the diagnostic features of 
typical radiation pneumonitis, the cases 
for the most part following treatment for 
mammary cancer, chiefly primary inoper- 
able or recurrent. Films showing differen- 
tiation from lung metastasis, slight changes 
and unexpected or atypical results were 
included. The effects in general show quan- 
titative relation to dosage but with striking 
additional correlation with age and arte- 
riosclerosis. Details of dosage were given 
with each case, and also lung tissue doses 
when obtainable. The pathological find- 
ings from five autopsies showed interesting 
points of similarity. 

The exhibit by Dr. F. M. McPhedran, 
Research Department of Respiratory Dis- 
eases of the Germantown Dispensary and 
Hospital, Philadelphia, consisted of two 
parts. Patt 1 was entitled "Studies in the 
Evolution and Spontaneous Retrogression 
of Tuberculosis” and in this there wes illus- 
trated, from closely spaced serial roent- 
genograms, the differential diagnosis and 
typical course of tuberculous anc non- 
tuberculous pulmonary infections. Spon- 
taneous retrogression of tuberculous lesions 
was shown occurring in association with 
severe exacerbations of non-tuberculous 
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lesicns. Part 2 was on "Studies in the 
Treatment of Tuberculosis" and showed 
retrogression of tuberculous infiltration 
and excavation in patients treated with 
inje-tons of various killed pyogenie mic 
orgen-sms both alone and combined with 
tubereulin. 

“Roentgen Anatomy of the Thorax: The 
Oblz1ue Position” was the title of an ex- 
ҺЫ эу Dr. С. B. Peirce and Dr. Bruce 
Stocking, Department of Roentgenology, 
Uni-ersity of Michigan, Ann Arbor. This 
was a very interesting anatomic study of 
the a-rathoracic portion of the respiratory 
trac: as oriented with the cardiovascular 
and skeletal structures in the oblique pro- 
jectos, with demonstration of the use of e 
the oblique view in cases under considera- 
tion fer thoracic surgery. 

Ai exhibit by Dr. W. C. Scott and Dr. 
Sherwood Moore from the Mallinckrodt 
Inst tate of Radiology, Washington Uni- 
vers ty School of Medicine, St. Louis, was 
on ‘Thoracic and Cardiac Roentgen Ky- 
mog-aphy: Its Application in the Study of 
Various Diseases of the Heart and Chest." 
This included roentgen kymograms of 
varieus normal and pathological changes 
in tle movements of the thorax, medias- 
tinum with its contents, and diaphragm.” 
Кут czrams of several cardiac lesions were 
shown. A kymoscope for projecting move- 
men s recorded on a kymogram was dem- 
onst-ated, as well as a short movie show- 
ing the technique of roentgen kymography. 
This -xhibit was given a Certificate of 
Mer t by the Committee on Awards. 

In the section of exhibits on the abdomen 
was ве by Dr. Joseph C. Bell, Louisville, 
Ken ucky, on "X-ray Manifestations of 
Ame»c Infections of the Colon before, 
duriag and subsequent to Treatment.” 
This contained original films showin 
lestors of the large bowel in acute, subacut 
and =kronic infections by the Exdamoeba 
histo ytica. Findings from follow-up ex- 
amirations made at intervals of from one 
to tve and a half years after treatment 
was rstituted were presented. A number 
of so-called granulomatous ux were 
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shown together with carcinoma ot the large 
bowel simulating these lesions. 
There were two exhibits showinz the 


' 
Tesulcs obtained by the use of pitressin in 
weffimiaiting confusing shadows. One was 






entiteg "Pitressin as an Aid in Cholecys- 
tography” by Dr. E. N. Collins and Dr. 
J. €. Root, Cleveland Clinic Foundation, 
and the other by Dr. J. C. Kenning and J. 
E. Lofstrom, Receiving Hospital, Detroit, 
on ‘Use of Pitressin in Gallbladder and 
Gent-ourinary Examinations." 

An exhibit by Drs. J. Gershon-Cohen, 
Harry Shay and S. S. Fels of Philadelphia 
dealt with “Studies in Gastric Physiology 
in Man." This consisted of roentgen studies 


* demonstrating pyloric control by the duo- 


епот and jejunum, the extrinsic factors 
involved; unity of antra, pyloric and duo- 
dena. ‘action, its quantitative response to 
duodenal stimulation, with liquid and 
solid meals. Gastric emptying after resec- 
tion, posterior gastroenterostomy 3s af- 
fected by the above mechanisms. 

Am exhibit by Dr. M. E. Geodrich, 
Toledo, Ohio, was entitled "Unusual Re- 
troperitoneal Masses” and consisted of a 
film demonstration of the following: retro- 
„peritoneal spindle cell sarcoma in an infant 
“aged seven months; inoperable retroperi- 
toneal endothelionia: malignant astro- 


cytoma in a child aged two and a half 


years; adenocarcinoma of the lower pole 
of the kidney; solitary cyst of the lower 
pole: periarteritis nodosa with massive 
perirephritic hemorrhage; retroperitoneal 
cyst (Wolffian). 

Aa exhibit entitled ‘ ‘Cholangicgraphy, 
Value During and Following Operation” 
was presented by Drs. F. N. Hicken, R. R. 


Best and H. B. Hunt of the University of 


Nebraska College of Medicine, Omaha. 
he biliary tract can be visuafized at the 
tiic of operation by replacing 20 c.c. of 
bile with thorotrast or lipiodine by way of 
the gallbladder or biliary ducts. Immeciate 
roentgenography gives information regard- 
ing calculi, strictures, neoplasms, chelangi- 
ectasis and the patency or occlusion of the 


bele ше ia may help guide орегапуе 
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procedures. Postoperative cholangwgraphy 
done b» injection through drainaze tubes 
or fistulae shows the above conditions and 
portrays the adequacy of opera-ive and 
drainag? procedures. 

Dr. ©. J. Johannesson ct Walla Walla, 
Washington, presented an exlibit. on 
“Roentgen Appearances of Conditioas and 
Lesions in the Postoperative Stomach and 
Small lstestire." This demonstrited the 
dificult es the roentgenolagis: encounters 
in the sudy of the postoperative stomach 
and sm: ll intestine due to баг varicus types 
of operations performed; anbealed or re- 
currence of vlcers; gastre epuna — ilcers; 
marginz! ulcers; gastrojejumocolic fistulae; 
development of malignancy about or in 
the regmn of the stoma, etc. 

An ezhibit sy Dr. В. К. Kirkl n of the 
Mayo Chnic, Rochester, Minnesota, dealt 
with “Cholecystogr aphic Demonstration of 
Gallbladder Tumors." Ths conzisced of 
cases o^ gallbladder tumors, both papil- 
lomas and adenomas. The techiique as 
well as the diferential diagnosis was illus- 
trated. 

Апотлег exhibit from the Mayo Clinic 
was on “Tuberculous Lesicns of the Gas- 
trointestinal Tract" by De H. M. Weber. 
This consisted of a series of transpa-encies 
depictirg the roentgenologie marifesta- 
tions c the more common y encountered 
tubercrdous lesions of the al mentzry tract. 

One 5f the outstanding exhibi-s in the 
section dealing with bones was thet эу Dr. 
Aubrey О. Hampton and Dr. J. Maurice 
Robinsen, of the Department of Roent- 
genology, Massachusetts General despital, 
Boston. This was entitled “The lemon- 
stratior of Rupture of the Intervertebral 
Discs хато the Spinal Carel, with Special 
Refererce to Lesions Accompanied by Low 
Back Fain with Sciatic Radiatioa.” Rup- 
ture of the intervertebral discs prolapse 
of the nucleus pulposus, fracture of the 
annulus fibrosis or both) bas beea 1 com- 
mon subject ^or discussion bur there has 
not been a clear understardmg as to the 
clinical aspects or diagnestic criteria of 
these гт ptures when they protrude iato the 


PI 

Yal 
22 
е 


spinal canal. Such information сап Бе 
gained only by roentgen study of the sub- 
arachnoid space after the injection of 
lipiodol and these findings must be checked 
by surgical exploration. In a paper in the 
scientific session the quthors presented the 
facts derived from a study of a series of 40 
proved cases of clinically important intra- 
spinal ruptures of the intervertebral discs. 
Since the majority of these patients were 
suffering with intractable pain simulating 
sacroiliac disease, sciatica and low back 
strain, the most significant findmgs are 
within the lumbar canal. The technique of 
the roentgen examination of the lumbar 
spinal canal was presented and a charac- 
teristic filling defect produced in the lipio- 
dol shadow by ruptured discs was demon- 
strated. This exhibit was considered so 
important by the Committee on Awards 
that it was given the Gold Medal. 

An exhibit on “Anomalies and Fractures 
of the Vertebral Articular Processes” by 
Dr. Wilbur Bailey, Department of Radi- 
ology, University of Southern California 
School of Medicine, Los Angeles, consisted 
of a series of such lesions of the vertebral 
articular processes showing the anomalous 
centers of ossification which are occasion- 
ally seen opposite the tips of the inferior 
articular processes of the lumbar verte- 
brag. Partial fusion or complete lack of 
fusion of such ossicles may be confused 
with fracture. Isolated fractures of the 
articular processes may occur in the same 
region, but from the history and the roent- 
gen appearance a differential diagnosis can 
nearly always be made. 

“Roentgen Studies of Insertions of 
Short Rotator Muscles of the Shoulder" 
by Dr. C°W. Blackett and Dr. T. R. Healy, 
Boston, consisted of films made m four 
projections showing insertions of each of 
short rotator tendons in profile and gave 
both anteroposterior and vertical views of 
the shoulder. Thev showed fragments torn 
from tendon insertions, calcifications in 
various tendons, and secondary changes in 
the humerus following injury to the tendon. 

Dr. R. S. Bromer, Dr. E. P. Corson- 
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White and Dr. Irvin Stein had an interest- 

ing ex 1bit on "Paget's Disease, a study of 
Some of its Variations." This included 
clinical, chemical and roentgenolpgic fir d 
ings and where possible microscopic'stud So 
of Pazet's disease. There was alsoea com- 
parative study of these findings with the 
resule of the same examinations in lower 
animals with hyperostotic bones. 

Another exhibit in the section on bones 
was by Dr. Richard Dresser and Dr. Jack 
Speneer of the Huntington Memorial 
Hosp zal, Boston, on "Hodgkin's Disease 
and 3 lied Conditions of Bone." This illus- 
trated in detail a paper by the same title 
given in the scientific session and which 
will zopear in a subsequent issue of the * 
Jourral. 

Another interesting exhibit was “The 
Differential Diagnosis of Bone Tumors 
by Arteriography " by Dr. Pedro L. Fariñas, 
Havana, Cuba. Arteriography is a proce- 
dure that is easily applied to the patient 
without danger and helps materially in 
diagnosis. The technique is quite simple. 
In acute inflammatory processes the ar- 
terial hyperemia shows a regular increase 
in the vessels. In tuberculosis and chrqnic 
osteomyelitis there is a decrease in the, 
number and caliber of the arteries owing to 
the schemic process. In benign bone 
tumors like chondromas, osteomas, etc., 
the artery may be displaced by the tumor 
but tae vessels are regular in caliber and 
number. In giant cell tumors an artery 
following the capsule is seen but the ab- 
sence of intratumoral circulation is the 
rule. à malignant bone tumors, especially 
in sarcomata, there is seen a very irregular 
network of formed vessels running ir all 
direct ons and several branches or arterioles 
nourishing the tumor. The exhibit con- / 


sisted of rdentgenograms which illustrate 
. 






the above. 

Drs. W. C. Hill, M. A. Thomas and H. L. 
Farmer of Cleveland had two exhibits, orfe 
on “Uncommon Skeletal Anomalies”? which 


dealt with the importance of recognizing \ 


these anomalies, especially in medicolegal 


cases and industrial cases and th other èn 
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• ture Following Irradiation” 


*e Manifestations of Sarcoid" by Drs. W. Л 
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“Posterior Dislocation of the Head of the 
Humerus” showing that careful scrutiny 
of stereoscopic views is essential for diag- 
Аоз1з of these dislocations and that vertical 

iews bf the shoulder show the condition 
quite clearly. 

An exhibit on “The Present Status of 
Roentgen Pelvimetry and Cephalometry” 
by D-. Paul С. Hodges, University of Chi- 
cago, Chicago, included a stereorcer tgen- 
ometer, various other pieces of equipment 
including a special corset worn by patients 
during certain types of pelvic Alming, dried 
humen pelves and fetal skulls, films and 
transparencies of photographs, charts. етс. 

In his exhibit on “Femoral Neck Frac- 
Dr. H. W. 
Jaco», Department of Radiology, Univer- 
sity of Michigan, Ann Arbor, presented a 
summary and several representative cases 
of spontaneous fractures of the neck of the 
femu- (with and without other areas of 
involvement) following pelvic irradiation 
for various gynecologic malignancies. 

From the Presbyterian Hospita! and 
Neurological Institute of New York came 
an exhibit prepared by Dr. Н. H. Kasa- 
bach. Dr. А. B. Gutman and Dr. C. С. 
Dyke on “Osteoporosis Circumscripta of 
"the Skull and Paget’s Disease," This con- 
sistec of representative films of several 
cases of osteoporosis circumscripta ef the 
skull to illustrate (1) the roentgenologic 
charecteristics of osteoporosis circum- 
scripza of the skull; (2) the development of 
the lesions in the skull due to osteoporosis 
circumscripta over a period of years, with 
particular reference to expansion cf osteo- 
porotic areas and appearance of typical 
Page-'s disease, and (3) the association of 
osteoporosis circumscripta of the skull 
with Paget’s disease elsewhere in the skele- 

on. The roentgenologic, biochemical and 
litical evidence relating osteoporosis cir- 
cumsripta of the skull to Paget's cisease 
was summarized. 

In the exhibit on " Roentgenological 
Longcope, J. W. Pierson, and C. D. Smith, 
Johns Hgpkins Hospital, Baltimore. were 
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shown various types of lesions as they occ ir 
in the csseous system and lungs: abo 
photomicrographs, tabulations of th- bac- 
teriological studies and general descr tive 
charts of the films and clinical aspects of 
the disease. This exhibit was awa-ded тле 
Bronze Medal. 

Films showing "Juvenile Familial L2ca- 
tiasis Ossea” were included in ar exhibit 
by Dr. Sherwood Moore from the Ma lincx- 
rodt Insatute of Radiology, Washm топ 
University School of Medicine, S-. Lows. 

The exaibit on "Arthritis of the Hend” 
by Dr. R. M. Stecher, Depart nent of 
Medicine, Western Reserve University, 
Cleveland, consisted of photographs aad 
roentgenograr s of the hanc demor stretiag 
the different types of arthritis aad some 
other discases which may be confused wizh 
arthritis. The characteristic appea-arces 
as well as atypical changes due to these 
diseases were shown. Special emohais 
was placed upon the time dement in these 
changes and they were demonstratec by 
serial rcentgenograms in sexeral ir stances. 
The esser tial points in the clinica history 
and descriptions of the roentgen charges 
were given in the labels for sach roertzea- 
ogram. 

Contrary to the general impressicn, s- 
called congenital hips are difficult to ciaz- 
nose in early infancy and usually a-c,mot 
recognized in the period when treatment is 
most ef5cacious. Therefore in his exhibit 
on “Congenital or Infanale Dislocated 
Hips” Dr. E. C. Vogt, Children’s ard In- 
fants’ Hospitals, Boston, presertel te 
problems in roentgen diagnosis and factcrs 
pertain:me to etiology. : 

Dr. Edward L. Voke, Akror, Chow, 
showed *Ims demonstrating '"Os-eocacn- 
dritis Deformans Vertebrae (5саеиег- 
mann's l?isease)," a condition which esu- 
ally occurs in the dorsal and lumbar spire. 

In the section devoted to theraov an 
exhibit by Dr. H. Н. Bowing and Dr. E. E. 
Fricke of the Mayo Clinic dealt w:th ‘ Tae 
Treatment of Rectal Carcmoma with Ra- 
dium." [ais centained draw ngs ard -F arts 
showing zhe location and types cf sions 


560 : 


encountered; location and method of main- 
taining the radium applicators in position 
for the required treatment time; the age 
incidence, the location of the lesions, the 
grade of pathologic change encountered 
and the results obtained. 

From the Department of Roentgenology, 
Harper Hospital, Detroit, there were three 
exhibits. One by Dr. K. E. Corrigan dealt 
with the "Application of Modern Physics 
to Medical Problems." A series of trans- 
parencies were shown to demonstrate the 
possibility of this application; a second 
exhibit by Dr. T. Leucutia and Dr. K. К. 
Corrigan was entitled ‘Coordination of 
Physical and Biologic Dosage." This pre- 
sented an attempt at coordination and 
standardization of the physical and biologic 
dosage in high voltage and supervo tage 
roentgen therapy by taking into considera- 
tion the quality and quantity of radiation 
as well as the influence of the intensity and 
time factors. A third exhibit by Dr. №. E. 
Corrigan and Dr. B. Cassen had to co with 
а low voltage tube for the production of 
neutron rays and artificial radioactivity. 

“The Place of Radiation in Pituitary 
Adenomas” by Drs. E. С. Cutler, М. Т. 
Schnitker, M. C. Sosman, and W. W. 
Vaughan of the Peter Bent Brigham Hospi- 
tal, Boston, was an exhibit which amplified 
the papers in the symposium on pituitary 
adenomas. There were shown typical 
photographs of patients demonstrating the 
three types of adenomas, the chromophobe, 
acidophile and basophile, the ty pica! roent- 
genograms, characteristic visual fields and 
the clinical and laboratory findings before 
and after ‘radiation therapy. This exhibit 
was awarded a Certificate of Merit. 

Dr. Rifhard Dresser of the Huntington 
Hospital, Harvard Medical School, Boston 
had an exhibit on "Production of Super- 
voltage Roentgen Rays by Means of Van 
de Graaff Generator." This served ro illus- 
trate a paper on the same subject and in- 
cluded a model of the Van de Graaff gener- 
ator. 

A studv of the "Application of Endocrine 
Studies to Radiation Therapy" was pre- 
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sented by Drs. Milton Friedman and Rita 
Finkler of Newark, N. J. This dealt with 
the pF vsiological pathology of disturbances 
of tl e endocrine glands usually treated by 
radi:iton therapy such as amenbrrhea; 
menorrhagia, breast hyperplasias, endo- 
metriesis, pituitary hyperplasia; the rela- 
tion of quantitative prolan and estrin 
dete-minations to the prognosis and the 
choi-e of treatment. 

A very well arranged exhibit was given 
by Tors. Karl Kornblum, Fred Boerner and 
S.G Henderson of the Graduate Hospital, 
University of Pennsylvania, Philadelphia, 
on ‘The Effects of Irradiation upon the 
Normal Blood Cells as Determined by the 
Bloci Count." This presented a critical e 
anal “sis which had been made of the ef- 
fects of irradiation on the normal blood 
cells as determined by the blood *count. 
Quaattative estimations of the blood 
cells were made prior to, during and after 
irraciation. Attempts were made to stimu- 
late the leukocyte count by the injection 
of tyohoid vaccine and liver extract. 

A very timely exhibit on “Roentgen 
Therapy of Infections” was given by Dr. 
W. Г. Manges and Dr. R. Manges Smith, 
Jefferson Hospital, Philadelphia. This con- 
sistel of beautiful translight photographs" 
of varous infectious processes, including 
the "actors used in the therapy together 
with temperature charts and photographs 
before and after treatment. To the average 
radielogist this exhibit was most valuable 
since it proves the possibilities of roentgen 
therapy in the infections which are en- 
courtered daily. ° 

D-. James M. Martin and Dr. C. L. 
Marian, Baylor University Hospital, Dallas, 
Texzs. showed their method of “Treatment 
of Caacer of the Head and Neck using 
Rad um Needles and Coutard Therapy. 
This was a very well arranged and instrtic 
tive exhibit showing a large number of 
transl ght photographs and colored models 
illus rating malignant tumors of the mouth 


lip, 2er, sinuses, skin and neck before, e` 


duriag and after treatment. 
Aacther exhibit dealing with yhe treat- 
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yo, Now 4 Society Proceedings. 
ment of "Cancer in the Region of the Ear” 
was presented by Dr. С. E. Pfahle- and 
Dr. Ja. Vastine. This was a very irstruc- 
tiye and beautifully arranged exhib* zon- 
sisting*of colored positive translight #115, 


mounted to illustrate the various types of 
carcinoma that develop in the герт of 


the ear, and giving detailed data of t-eat- 
ment. This supplemented a paper given in 
the scientific session. 

An exhibit from the Memorial Hespital, 


New York, by Edith H. Quimby, L. D. Mar- 
inelliand Dr. Joseph Farrow dealt with‘ Tis- 
sue Dosage from External Irradiation. ' This 


consisted of drawings and photograpl s of 
a new type of ionization chamber wich 
had been especially designed for the s udy 
of tissue dosage; also data for surface and 
depth doses obtained by this meams for 
severaf qualities of radiation. 

Among the miscellaneous exhibi- was 
one entitled “Planigraphy and "Terniog- 
raphy” by Dr. J. R. Andrews and 2%. R. 
J. Stava, University Hospitals, Cleveland. 
This demonstrated the diverse m=taods 
employed by different investigators ^» the 


roentgenographic projection of images of 


plane sections of solid objects on roen-gen 
„film; an experimental tomograph sich 

was constructed by the exhibitors was 
shown, and a selected group of films made 
with the experimental tomograph were 
presented which showed what mz» be 
accomplished in the practical roentg=no- 
graphic application of the planigraphse and 
tomographic principles. 

An exhibit on “Cutaneous Tubercrdesis” 
by Dr. George M. MacKee and Dr. - 


Cipollaro, Skin and Cancer Unit. New 


Yosk Post-Graduate Hospital, consi «d of 


144 beautiful colored clinical photozraphs 
showing all of the different varie- es of 
utaneous tuberculosis. ° 

An exhibit by Dr. William H. Stewart, 
Lenox Hill Hospital, New York, was en- 
titled “Cine Fluorography” and cors sted 
of moving pictures of the fluoroscopic 
image. This interesting demonstratiem was 
awarded a Certificate of Merit. 

eAn interesting chart summarizing the 
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accomplishments of the American Board 
of Radiology was shown. It took up the 
following: personnel of the Board; spon- 
sorinz organizations; examinations; re- 
quirements; number and distribution of 
diplomates. The future examinations of the 
Board will be held in Atlantic City at the 
time of the meeting of the American Medi- 
cal Association in June, 1937, and in Chi- 
cago in September, 1937, at the time of the 
International Congress of Radiology. 

Dr. Robert B. Taft, Charleston, S. C., 
had a very interesting € timely ‘exhibit 
on “The Radioactivity of Thorotrast.” 
This ineluded the о. used 1n esti- 
mating the radioactivity of the thorotrast 
found їп the liver after the patient had 
been injected with this preparation. А sec- 
tion of the liver excised at autopsy had 
been studied and was demonstrated. The 
percentage rise of radioactivity in the liver 
was shown on charts which had been pre- 
pared to graphically portray the results of 
numerous accurate determinations. From 
one clinical dose of thorotrast was obtained 
gamma radiation equivalent to 1.37 micro- 
grams radium. Symptoms of radium poi- 
soning have been caused by 2 micrograms 
and death has resulted from 14 micrograms. 
This exhibit was so timely and so convinc- 
ing that it was awarded the Silver 
Medal. 

Dr. Charles A. Waters, Johns Hopkins 
Hospital, Baltimore, had an exhibit on 
“Congenital Obstructions at the Uretero- 
Pelvic Juncture." This showed the fre- 
quency of the condition, the clinical mani- 
festations, roentgen findings, operative 
technique and results. ` 

The Cleveland Clinic exhibit was beauti- 
fully arranged and especially instructive. 
It included the following: “Kidney Pa- 
thology Shown by Moulages and X-ray 
Transparencies” by Dr. Wm. E. Lower; 
“Moulages of Carcinoma of the Rectum 
Removed by Abdominoperineal Resection 
One Stage Operation” by Dr. T. E. Jones; 
“Typical Cases of Arthritis Shown by 
Moulages and X-Ray Transparencies”? by 
Dr. R. L. Haden; "Bone Lesions as shown 
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the Victoreen Instrument Company. 

(13) Fewest putts for 18 holes, wor by 
Dr. J. R. Cooper, New Castle, Penrsyl- 
"vania. The prize was a set of leataer club 
: head fovers. 

(14), Highest score for 36 holes 2, 3 
won by Dr. Byron Н. Jackson, Scranton, 
Pennsylvania. The prize, a bag for practice 
balls and in it a mess of old balls to en- 
courage him to practise. 

(15) Highest score for 18 holes 1/6 
won by Dr. H. M. Imboden, New York 


City. The prize was a rain coat. 


THE COMMERCIAL EXHIBIT 


The commercial Exhibit in coarection 
with this year’s meeting of the *mercan 
Roentgen Ray Society in Cleveland kept 
pace both in extent and in quality with the 
other* features of the meeting. "Le hall 
where the exhibit was held was = large 
one located next to the room devctel to 
the scientific sessions and was ene par- 
ticularly well adapted for the most favor- 
able display of all types of apparatus 
pertaining to the practice of roentgeno ogy. 
Much progress has been made reeenthy in 
the design of roentgen equipment and rauch 
of m:erest to the roentgenologist was 
showr. As always, the Society appreciates 
the time and effort which the ment fac- 
turers expend in bringing their equ praent 
and representatives to the meeang and 
wishes through the Journal to extend its 
tharks to those who were represented. The 
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followmg were included ir this year’s ist 
of exhibitors: Patterson Screen Company, 
Standard X-Ray Company, Ph lips Me- 
talix Cerporazion, Picker X-Ray Corpora- 
tion, “lachlett Laboratories, Buck X- 
Ograp> Сотэапу, Gevaert Company of 
America, General Electric X-Ray Corpcra- 
поп, Eelley-Koett Maniufactunng Cor- 
poratiea, DuPont Film Manufactur ng 
Corporation, Eastman Kodak Сотэалу, 
Victor=n_ Instrument Company, Fink- 
Roseli-—e Company, Westinghouse Х- ay 
Corporation, Agfa-Ansco Согрогатоп, 
Charles € Thomas, .Adlanzo X-Rey Cor- 
poratien, Davies, Rose and Сотэалу, 
Natiomal Aniine and Chemical Comrany, 
and Wescott Paper Products Compar y. 
OFFICERS ELECTED 

At tae recent meeting of the Ameri-an 
Roentzen Ray Society hdd in Cleveland, 
the fo owing officers were elected fcr the 
year 1c 36-1937: President: Dr. Char es А. 
Waters, Baltimore, Md.; Presicent“ect: 
Dr. В К. Kirklin, Rochester, Muirn.; 
First ё ice-Przsident: Dr. W. E. Chamber- 
lain, Philadelphia, Ра.; Second Vic2-Presi- 
dent: Mr. Ira Н. Lockwood, Kansas C tv, 
Mo.; Zeeretazy: Dr. Eugene P. Pencer- 
grass, Philadelphia, Pa. (re-elected); Trras- 
urer: Dr. E. L. Jenkinson, Ch саво, Ill. 
(re-elected); Historian: Da. Percy Bgown, 
Boston. Mass. (re-elected9; Membe af the 
Execusze Council: Dr. U. V. Fortmann, 
Clevekend, Ohio. 
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Hvrcnisos, R. G.: Interstitial radium treat- 
ment of carcinoma of the breast. ..... 
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the breast treated by surgical operaticr 
and radiation... css ie 
Gites, К. G.: Roentgen therapy of mammary 
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Lurr, b.: An experimental study of detay 
wth different techniques of exposure.... 
Тнокк: s, R.: Experimental investigation of 
sc re dosage conditions in the technique 
ofreentgen treatment used in Sweden. . . 
Benner, S.: Measurement of irradiation on 
tł personnel of radiotherapeutic hos- 
rl MMC 
Zimmer. К. G.: The measurement of dose 
derng roentgen diagnostic procedures... 
Jiperae м, K. B.: Studies of skin dosage in 
rc2r -gen diagnosis. . . 
SrRANOezIsT, M.: A direction indicator for 
ncientubes..... uere A rome 
Vacciz à B.: Roentgen biology in general and 
tl of the endocrine system in particular 
BENNER, S., and SNELLMAN, В.: Оп the thera- 
pai с importance of the secondary B? 
i PE ETE EA ET 
Forss кеб, A.: Some biological and biochem- 
ic 1 effects of gamma rays, especially 
w ti reference to the simultaneous action 
оботлег factors—light, temperature, etc. 
KapbRr ks, S., and Junet, R.: Experimental 
pulrzo-roentgenography and its stages... 
Wonsan rz, F.:Themetahistological structure 
of tte fibrillary components of animal 
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radisted. with roentgen or ultraviolet 
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Tener, 5., and Sroppant, F.: The effect of 
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the ymphaticcirculation.............. 
Тмріох вето, G.: The radiosensitiveness of 
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Morrra: , J. C.: On the alteration in the sen- 
sit ity of cells towards radiation pro- 
dvzed by cold and by anaerobiosis .® ... . 
Gairrarg, Н. D., and Zimmer, К. G.: The 
tine intensity factor in relation to the 
genetic effects of radiation 
Lurr, 7: The Scheiner disk in roentgen sen- 
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REUTERS ALL, Q.: The influence of 1:2:5:6 
diserzanthracene on the marginal sur- 
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sinc 1c10, at which time filters were just 
cominz mto universal use, and ten years before 
the levedlopment of the deep therapy m s-hines. 
The recanique hes even improved since Janu- 
ary 1, 1329, the time of treatment of tac last 
cases included im Harrington's series These 
cases were all overated upon at the Maye Clinic 
witL me best possible surgical technique which 
has remained fundamentally tie same since 
deserived by NV ever and Halstec in 188+. Har- 
rington does not state by whom the roentgen 
theray у was administered, but it is probable 
tha the techmique was very varied, most of 
the px tients being referred back to th= local 
physician for postoperative treatment 

||. must be borne in mind that it is usually 
the move extensve case in which roentgen 
тһегар y is advise l as a postoperative Measure, 
whi e with the small, rather well-circurascribed 
lesien of short Curation the surgeon сап be 
mor coafident of complete removal and there- 
fore sarzery alore is often depended upon in 
these »arly cases. ў. H. Vastine. 


Girgs, Roy G. Roentgen therapy of mammary 
c-nce-. South. M. F., July, 1935, 28, € 30-624. 
(me hundrec and ninety-one cases c mam- 

mary cencer were studied. Of these patients 

whe hac no glancular involvement, 75 per cent 
atte mec five year cures; of those with glands, 

66 œ- cent lived five years or longer. Of 122 

cases operated upon 96 per cent receiv= | post- 

ope-ative irradiation, 61 per cent remaining 
айу= end well for five years or тоге. Ea у diag- 
noss, improved surgical procedure, 17 prove- 
mer г% ів radiotherapy, pre- and posto»-rative 
irrajiatcon anc irradiation in advanced mam- 
mary cancer ire fully discussed. Radiation 
the apy is considered a flexible procedure, 
var irgin its application with tae clin cal con- 
dition present. The proper evaluatio- of its 
use is dfficult because it is largely used in the 
testment of inoperable and metastati: cancer 
where palliation = the only expectatiom. Insuf- 
fcient cedit is g ven for its accomplisisiments. 
Б. 0 Brooksher. 


Voror, Vrro. Nuove osservazioni sulla cura 
dlle- metrorragie della puberta mediante 
I” vaciazione celle milze coi raggi -ntgen. 
( New cases of treatment of metrorr^agia at 
puberty by irradiation of the splen with 
recmtgen ravs. Radiol. med., Sept- 
22, А а) 344. 


1935, 


‘Lhe author discusses the pathogenesis of the 
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metrorrhegias of puberty and briefly reviews 
the me hods of treating them by temporary 
roen*geà castration and irradiation of the 
hypcohesis, both of which have their disad-e 
vantages at this age. an 

Or tke other hand, irradiation of the spleen 
has proved of value both in his hands anel those 
of othe investigators. He discusses 10 cases 
in which he has had excellent results. There 
was sn one case in which it was necessary to 
resort t5 roentgen castration and this was one 
in a petient of twenty-one in whom the re- 
peated -opious loss of blood had caused severe 
anemia Rectal examination showed no anom- 
aly in the uterus or adnexa. But as the 
metrorshzgia recurred after four series of irra- 
diation- of the spleen temporary roentgen 
castration was performed with permanent re- 
sults. Ia all the other cases the hemorrhage was 
Геб сеу stopped by the irradiation of the 
spleen and the patients’ general condition im- 
proved is 

А va ve apparatus was used with a tension 
of 170 Ev., with filters of 0.7 copper and 1 mm. 
aluminsm, focus-skin distance 30 cm.; anterior, 
lateral and posterior fields 6X8 cm. in size; 
half+vaue layer 0.87; a dose of 280 r (about 
45 per cent of a skin erythema dose) per field 
and pe- treatment. After five days 240 r was 
given (qual to ҷо per cent of a skin erythema 
doses. After a month this cycle was repeaved 
and afzr another month if necessary it was 
repeatel again. The first cycle was always 
given with the patient in the hospital: the 
othe-s ‘ould be given outside the hospital. In 
2 cases one cycle of treatments was enough; in 
the cther cases the full three cycles were given. 

In the cases in which it was possible to make 
a bleoc examination there was an increase in 
red cnc white cells and platelets. The coazula- 
bilic- c the blood was also increased. 

The author believes that the irradiation of 
the spleen not only shortens the coagulation 
time o the blood and has a vasoconstrictor 
acticn on the blood capillaries of the uterine 
mucsus membrane but that it affects the 
ovares br complex hormonic actions whica аге 
not ve thoroughly understood. .dudrev G. 
Morzai . 


Warp, GEORGE Gray, and SACKETT, NELSON 
B. Fadium therapy of carcinoma of the 
ce-vix uteri. Surg., Gynec. < Obst., Feb. 15, 
153$ 60, 495-499. . 
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ROENTGEN AND RADIUM ular zone, and the irradiation extended to 
j THERAPY include the supraclavicular zone. 

The time interval has been too short and the 
number of cases treated too small to give a 
worth while statistical analysis. In 5} cases 
treated, all of the inoperable variety, 17, or 
32.1 per cent, are alive over one vear and 
\ The term "radical implantation" herria used under two vears.—G. W. Chamberlain. 

means that the technique is radiologically : oe А 
complete. The author believes it to be surgi- HarriNGTON, SrU ART W. Unilateral carcinoma 








Hercuison, R. G. Interstitial radium treat- 
1 ment of carcinoma of the breast: des-mption 
of a radical technique. Brit. Y. Sure. Jan. 

1935, 22, 465—474. 


cally and radiologically sound of the breast treated by surgical operation 
The method, which has oradually been and radiation. Surg., Gynec. < Obst., Feb. 
3 o eT M Bae = 
e evolved during the past two years, kas been 15, 1935, бо, 499-504. 
developed on inoperable cases using the rethod The author analyzes 3,137 cases of unilateral 


described by Keynes as a starting peiat. In carcinoma of the breast, operated upon at the 
view of the results obtained it is now БЕ that Mayo Clinic from 1910 to 1929, as follows: 


FWE YEAR RESULTS 


























d 5 Е тета » 
. T | Grade of | W th Involvement of Without Involvement af 
oe Malignancy | Axillary Nodes Axillary Nodes 
| No. ef -cases Alive 5 No. of cases Alive 5 
traced years traced years 
| | 
: e Surgery I 4 | 100.0% 29 93-1% 
alone 5 40 | 57.9% 67 71.9% 
Ё 3 74 27.3% | 82 62.5% 
4 325 17.19% 86 | 56.0% 
Surgery 1 3 | 100.0% 28 | 100.0% 
and I Um 45.8% 60 | 86.3% 
roentgen Kk. 353 | 31.805 84 60.5% 
ray 4 Pe 21.9% 53 | 64.0% 
it can be y edid used in certain сғсит- From these statistics the author concludes 
stances in the treatment of operable cases. that roentgen therapy should be employed as 


A description of the technique is presented a routine postoperative measure “only in the 
ang diagrams illustrate the method of pacing cases in which the malignancy is shown micro- 
. the needles for irradiation of the breas-, axilla, | scopically to be of high grade. Thi$means that 
supraclavicular area and mediastinum The roentgen therapy should be employed as a 
features of the technique as notedy th- zuthor routine measure in practically all cases since 
inglude the irradiation of a large volane of 85 per cent of the tumors which were graded 

. tissue in continuity, the application of t^c allied were im the higher grades (3 and 4). 


principles of peripheralization of radian foci Ап analvsis of Harrington's statistics shows 
and of crossfire irradiation, а new appo» ch to an advantage in the cases treated by both 
: the problem of mediastinal lympha-x area surgery and irradiation over the cases treated 
* involvement, a new approach to theirr«tation by surgery alone. 
of the upper axilla so that an unbroken volume It should be borne in mind that the technique 
of radiation extends from breast tosupraclavic- and equipment have been vastly improved 
. » . 
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The authors employ the following tean que: 
an Initial dose of 3,600 to 4,200 mg-hr. ef ra- 
diun , depending on the extent and siz- œ the 
*cancerous growth. One hundred milligrams are 
placedsintracervically with the equivelent of 
1 mm. of platinum screening, and in the pe-iph- 
ery at*the junction of the cervix wat! the 
vaginal fornices platinum needles (>. mm.) 
containing 12.5 to 13 mg. each are inse-te 1, or 
if the vaginal vault is invaded, 7: mg. of -acium 
in si ver boxes are used in spring colv»ozats. 
In exceptional cases of extensive discas t ,000 
to 6,700 mg-hr. has been used for the iritial 
dose. Since 1930 high voltage roentgen she-apy 
has been employed by MéIntosh, accordirg to 
the го lowing technique, in Class тн апі ту 
cases: Two series six to eight weeks apa-t, 4 
portals, 800 r per portal, at 200 kv., 30 ma., 
50 cm. distance, 0.5 cm. copper and т crm. of 
aluminum filter; occasionally a third series is 
giver. Since June, 1933, the fractional ne-hod 
has Leen used. The distance has been increased 
to 7c cm. Two portals are treated at each visit 
every other day, 200 to 250 r being given 
through each until a total of 2,000 t» 2,0 г 
has been given through each of 4 arezs. This 
treatment takes from three to three ard one- 
half weeks and is not ordinarily repea-ec. In 
cases with extensive disease, they have recently 
followed the practice of Healy and others of pre- 
ceding radium with roentgen therapr. The 
authors report in the following table on 457 
cases of carcinoma of the cervix, 439 о! which 
were treated with radium.—7. H. l'astin-. 


Vou. 36, No. 4 





and Radium Literature е 567 
prognosis of adenomata is probably somewhat 
more unfavorable than that of pavemert epi- 
thelial carcincmata. The therapeutic resilts 
are about the same in the two groups bu as 
more сї the adenocarcinomate асе oper. ble 
when t3ev come for treatment it would s-em 
that thar prognosis 18% rather worse. The-c is a 
difference in the prognosis of external aad in- 
ternal : denocarcinomata. The former, tioigh 
more of them are operable, show a poorer р og- 
nosis tian the internal form. Possibly the 
greater operability 1s only apparent and cere 
are realy distant metastases et the tins of 
examination. The prognosis ж wors2 both with 
reference to primary healing anc five vear aure 
and metastases are more frequent after tr at- 
ment. 

Analrsis of the clinical anatomy of айапо- 
carcinoma of the cervix indicates taat ir-adia- 
tion is the treatment of choice ir these tum ors. 
though it is possible that hysterectomy may 
be preferable in the externa! forms which arc 
readily accessible to surgical treatment. This 
question must be studied, however, on a amer 
materia. —dudrey G. Morgaz. 


Heymas, J. Tae so-called Scoczholm met aod 
and tae results of treatment of uterine cancer 
at the Radiumhemmet. Zeta radioL, 1035, 
76, 129-148. 

The so-called Stockholm method is a feac- 
tional contact treatment or “brachyrediim 
treatmeat,” consisting of a few applications 
given daring the course of a morth. Relatvely 
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ussos, Еогке. Prognose und” Behand ung 
der Kollumadenokarzinome. (Prognosis and 
treatment of adenocarcinomata of the cer- 
vix.) Acta radiol., 1935, 16, 217—223. 

The prognosis and treatment of ad-ncear- 
cinomata of the cervix is discussed on the basis 
of 8с such cases treated at the Radiumhemmet, 
Stockholm, from 1916 to 1932 inclusive. The 


large arsounts of radium are used with a 4 ter 
equivalent to 3 mm. of lead, and if possdle 
radium is appied to the urerus amd vagna 
simultaseously. A typical seres of treatm ats 
consists of 40 mg. of radium zppied to -he 
uterus sor twenty hours, or Зоо mg-hr., znd 
75 mg. applied to the vagina for twenty Fors, 
or 1,50c mg-hr. After an interval cf a эгет a 
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second treatment is given and after an interval 
of three weeks a third. The total dose in the 
three treatments is 2,400 mg-hr. in the aterus 
and 4,500 mg-hr. in the vagina; total treat- 
ment time about sixty hours. The cortainers 
are Dominici tubes with walls of gold or 
platinum equivalent to 4 1 mm. lead filter. The 
applicators used are illustrated and a special 
method of packing the uterus in tumors of the 
body is described and illustrated. 

This method has been used in about 3,000 
cases of cancer of the uterus from 1914 te 1928. 
The five year results show absolute cure m 21.3 
per cent of 1,537 cases of cancer of the cervix 
observed. There was a relative cure @ 22.5 
per cent in 1,455 cases treated primarly by 
irradiation. The rate of relative cure in Stages 
т, п, 111 and 1v was respectively 57.5, 34.3, 16.2 
and 5.3 per cent. 

As to cancer of the fundus, it is impossible to 
obtain uniform statistics until agreement is 
reached in regard to what is meant by freedom 
from symptoms, in regard to certain doubtful 
histological problems and as to the distinction 
of carcinomas of the body from pure cervical 
cancers. 

A brief summary is given of the five rar re- 
sults in the treatment of 169 cases of cancer 
of the fundus and 56 cases of cancer of the 
fundus and cervix. Finally, on the basis of the 
material of the Radiumhemmet, the author 
emphasizes the necessity of having a uniform 
material when comparing statistics on the re- 
sults of treatment. 

He concludes that radiotherapy is a neces- 
sary weapon in the treatment of cancer, prob- 
ably the only method of treatment i» more 
than half the cases, the method of choice in 
another 25 per cent and practically unavoid- 
able as preoperative or postoperative treztment 
even in the earliest cases.—dudrey G. Morgan. 

Е 
WHuHanrON, Lawrence К. Preoperatire irra- 
diation ef massive tumors of the kidney. 

Arch, Surg., Jan 1935, 30, 35-51: 


The surgical treatment of renal tumors has 
been highly unsatisfactory. From 5 to 19 per 
cent of the patients are refused operation be- 
cause of the evident metastasis or the large 
size of the tumor; from 12 to 26 per cent have 
had only exploratory operations; from 15 to 
30 per cent die of surgical shock, anc of the 
remainder, less than 10 per cent are perma- 
nently cured. In children the mortality к about 


е 
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c, > 
go per cent within one year after operation. 

The risk of removing small tumors of the 
kidney is probably no greater than 5 per cent 
more than it would be in a nephrectomy fo? 
any Eason other than malignancy. The surgi- 
cal d ficulties encountered in large tumors are 
due © the thin capsule, the friabiltty and 
vascularity of the mass and invasion of the 
perir- ral structures. 

The author presents 7 case histories to sup- 
port ke proposition of preoperative irradiation. 
Thes- have been divided into three groups: 
(1) l.rze tumors in which nephrectomy was 
perfomed or attempted without preoperative 
irrad ation; (2) large tumors which were re- 
movel after preoperative irradiation; (3) small 
tumc-s that were removed without irradiation. 

In ай of the patients who received irradiation 
there was a remarkable diminution in size so 
that cperative interference was feasible. In 
addi&cn, the tumor tissue showed distinct his- 
tolog cil changes such as hyalinization, cell 
fragr:entation and destruction. Wharton 
stres es the fact that irradiation will not en- 
tirely destroy the tumor but that it is useful 
in th- preparation of the patient for operation. 
He L-5eves that surgical procedures, even for 
the purpose of biopsy are contraindicated in 
large renal tumors. He also points out the very 
great advantages of the transperitoneal ap- 
proa» k in the removal of these tumors.—G.*/7. 
Chai. erlin. " 


Hur-rison, R. G. Radium treatment of epi- 
th- Гота of the penis. Brit. Y. Radiol., May, 
1932, 8, 306-313. 

The author’s surface technique aims to (1) 
irrad ate the whole shaft of the penis and (2) 
homegeneously irradiate the whole thickness 
of th- shaft. A cylinder is constructed of sponge 
rubber bearing on its outer aspect such an 
amorrt of radium, and of such distribution, 
that тле intensity of radiation at every point 
withm the cylinder is approximately equal. 
This is applied to effect a lethal dose to the 
tumc rand yet remain within the tolerance dose 
for tie normal penile structures. Such a cydin- 
der, crtunately, may be constructed in stand- 
ard size so as to treat practically all cases, 
Кесел лоп is secured by bandages and by а 
large piece of thick sorbo rubber applied to the 
lowe- abdomen and groins in which a circular 
aper ure comfortably retains the cylinder. 
Treæment may be intermittent or continuous; 
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5,000 ro 6,000 r is delivered producing а brisk 
erythema or even moist desquamatioa, b: t no 
damage to normal structures. Healirg should 
Фе complete within two months. The =rectile 
functiqn is commonly maintained, but ster lity, 
in the absence of contrary evidence, is тэ be 
considered a probable consequence. Eacium 
therapy is advocated as the treammen- of 
choice, leaving surgery as the second line of 
deferse.—J/. R. Brooksher. 


MISCELLANEOUS 


Sroaok, Hans. Die Róntgenraumbilcn es: ung 
in der Orthopädie. (Roentgen ste-eoscopic 
measurements in orthopedics.) Foctachr. a. 
d. Geb. d. Réntgenstrahlen, April, д, 57, 
36a. 

By means of five examples the ап hor em- 
phasizes the value of stereoscopic rcertg2no- 
grams in studies of lesions in the pelvis аз by 
it the slinical findings can be correlated with 
the roentgen stereogram and thereby tae cor- 
rect “orm of treatment be most easly imsti- 


tutec.—E. T. Leddy. 


Jounstone, А. S. An adhesive applicacor for 
radium therapy. Brit. J. Radiol., May, 1935, 
8, 258—304. 


The author describes the preparatior o` an 
applicator for the surface apphcatioa ө? ra- 
dium. Pieces of adhesive material are au equal 
in size. fixing one firmly on the les and 
building the remainder up layer by lave until 
a required thickness is obtained. Rad um 
needles or radon seeds are placed on tac ache- 
sive s de of another layer and then attached to 
the a»plicator. An adherent mould, re: airing 
its th cxness and keeping constant dis-ance, is 
thus constructed. Space for an ulceramng ог 
protracing lesion can be readily effected by the 
use of 2 cork borer. Additional advanmaces аге 
lightness, no inconvenience to the patient, 
saféty to the radium and economy.. R. 
Brooksker. 


ĜOLDHAMER, K.  “Cito-Röntgtnog-aphie,” 
BescHleunigtes Röntgenverfahren. C'Gto- 
roeatgenography," a rapid method “o> p-oc- 

e essing roentgen films.) Fortsehr. а. 2. Geb. 
d. Réntgenstrahlen, April, 1935, 57, 4р. 

This is a preliminary report on a device the 

“Cito-Kammer’’) the author has invertec to 

speed up development and fixing of fim: so 
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that the whole process takes two miruzes or 
less, wthout the use of a dark room.—F. T. 
Leddy. 


Sampson, H. L. А double-exposure roen: geno- 
logical chest technique. гй. Rev. Talberc. 
1935+37, 50-53. • 

А dsuble-exposure roentgenological chest 
techniqae has been adopted at Trudeaa Sana- 
torium as a routine procedure following extra- 
pleural cthoracoplasty. А Petter-Bucky grid 
procedure is used for the lung co lapsed after 
thoraccplasty on one-half of the Alm and the 
usual technique for the better lung on the other 
side. This technique is followed out on a single 
or on a pair of stereoroentgenograms. With the 
Potter-Bucky grid technique they have been 
able to "bring into view" cavity formaton in 
the compressed lung, which otae-wise would be 
lost. This procedure is recommended “ос any 
case in which one side is very dense.—”.. H. 
Osmona . 


Kave, G. W. C., BELL, С. E; and Birks, WW, 
The protect-on of radium workers from 
gamma radiation. Brit. Y. Radml., Jan., 1935, 
à, 6—26. 

In th- use of roentgen rays a system o` pro- 
tection measures has been formulated oa the 
basis of a "tolerance dose." Ths dose is gov- 
erned be many variable and uncertain а сог, 
but broadly speaking, it may be one one-treus- 
andth œ an erythema dose in a period cf three 
working days when the entire body 15 irra- 
diated. This dose, the writers point oft, is 
equivalent to 0.2 г рег day of seven to eight 
hours or to 10% r per second of con-ir ueus 
irradiation for sach a day. 

Utilizng this "tolerance dose! and the Sie- 
vert отат dose equivalent to 8.6 r of zamma 
radiation per milligram-hour at і cm. dis-ance 
from a pcint source of radiator filtered with 
о.5 mm. of platinum, the authors have meas- 
ured the direct and stray radiazich from ra- 
dium umder different circumstences sich as 
storage in safes, handling, transportation. and 
use in radium bombs. 

The -wo main factors of protection from 
gamma radiaticn are distance ard lead shield- 
ing. Twa graphs present the value of these two 
factors n protection. Several tables асе pre- 
sented -o indicate what these ‘actors асе in 
specific circumstances such as mav occur in 
the everyday use of radium. 
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The authors’ conclusions support the recom 
mendations of the International and British 
Protection Committee. С. W. Chamberlin. 


Rose, D. К. An immobilizing retractor which 
allows direct exposure of bladder carcinoma 
to x-ray therapy. T.,Uro/., June, 1935, 35, 
664—668. 


A description is given of the author's retrac- 
tor designed to permit the use of unscreened 
radiation from roentgen rays in direct exposure 
of carcinoma of the bladder, eliminating radia- 
tion of the skin. The operation is performed 
under inhalation plus caudal anesthesia and 
by means of avertin per rectum; it is possible 
to then apply radiation to the carcinoma for 
forty-five minutes. À case is reported in which 
1,926 r (with back-scattering) were delivered 
direct to the tumor.—JF. R. Brooksher. 


ÅKERLUND, ÅKE. Über. Bestrahlungsdiagramme 
in der Róntgentherapie. (Irradiation dia- 
grams in roentgen therapy.) се radio, 
1935, 76, 498—502. 


The author recommends graphic methods of 
marking dosage in roentgen therapy for the 
purpose of supplementing the usual roentgen 
protocols, not of replacing them. A particularly 
clear and convenient one is a circular diagram 
divided into 360° and marked in the same way 
as the face of a clock every 30°, corresponding 
to the months and days of the year. On rreat- 
ment days the doses are marked along the radii 
of the diagram with shorter or longer strokes 
according to their size, using different signs for 
different fields of treatment and different filters. 
— Audrey G. Morgan. 


LINDBLOM, K. Instruments for taking biopsy 
specimens with description of a new model. 
Acta radiol., 1935, 16, 295-300. 


It is freguently necessary to obtain biopsy 
specimens from deep tumors in the internal 
organs. This has sometimes been done by 
simple aspiration, but it is preferable to use 
instruments with which pieces of tissue of 
uniform size can be obtained. The author 
describes and illustrates a punch of this kind 
which has been used at the Radiumhemmet 
since April, 1934, with satisfactory results. In 
some cases it seems superior to Hoffman's 
original punch. Probably experience will show 
that different tumors in different situations 
require different biopsy instruments for the 
best results.—.dudrey G. Morgan. 
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GRossANN, G. Tomographic І. (Tomography. 
I.) Fortschr. a. d. Geb. d. RüntgenstraMen, 
Јаа- 1935, 57, 61. 


Grossmann discusses the various methods ot 
prodacing roentgenograms of a single devel of 
the іу by having the roentgen tube and the 
film move simultaneously. He has developed an 
appa-etus— the tomograph—which accom- 
plish-s this purpose and this article illustrates 
the advantages it has over other similar 
devic.—E. T. Leddy. 


Lurs F. Experimentelle Beiträge zur Detailer- 
kearbarkeit und Detaildarstellbarkeit bei 
ve schiedener Aufnahmetechnik. (An experi- 
maral study of detail with different tech- 
nicves of exposure.) Fortschr. a. d. Geb. d. 
Rergenstrahlen, April, 1935, 57, 412. 


‘The author used a gelatin ladder as a phan- Bl 


tom c investigate various exposure techniques 
so tha. visibility and recognition of detail could 
be estimated objectively. He investigated 
varicus degrees of hardness from 38 to 105 kv., 
with and without screens and with and without 
a Poctzr-Bucky grid. He discusses the various 
data ke obtained and states that these facts 
represent only optimal values.—F. T. Leddy. 


Tuo..Eus, R. Experimental investigation of 
some dosage conditions in the technique of 
ro rtgen treatment used in Sweden. ¢fcfa 
radil., 1935, 16, 169-177. 


. 

It i- often desirable in roentgen therapy to 
-ecab4late the dosages obtained in the free 
air ir to those obtained immediately at the sur- 
face » the irradiated field. This transformation 
is of 3»ecial interest in the treatment of former 
vear. when no small perfect ionization cham- 
bers were available. The author gives many 
mea:vrements which he has made both on a 
wax phantom and on patients іп he course of 
treatment, showing that this recalculation of 
the »zlues is possible with a limit of error of 
not rore than +5 per cent. These mea$ure- 
men ¢ were made chiefly on the qualities of 
rays vsed in treatment in Sweden but the re- 
sults аге of general interest as they show that 
the 1fferences in value between the diffetent 


qual tes are quite small.—dudrey G. Morgan. + 


Benner, SvEN. Strahlungsmessungen an mit 
racbologischen Arbeiten beschaftigtem Per- 
scaal. (Measurement of irradiation on the 
per-onnel of radiotherapeutic hospitals.) 
^r radiol., 1935, 16, 185—190. . 


D 
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The eu hor describes the measures of pootec 
поп taken fo- the personnel of diferent adio- 
theradeatic hospitals in Sweden. The ndi- 
«cns under which the individuals worked are 
descr bed and tables are given showime the 
detail of the amaunts of radiation to hich 
they were subjected per day. The daily Soses, 
as a r ile, ау гаг below the dose of 0.2 г pe day 
which is generally accepted as a tclerated dose. 
Im a ev cases this limit was exceeded censid- 
erabl-. The tect of various factors o- the 
averaze doses observed is discussed... frdrey 
G. Maan. 


Zimmer E. G. Uber Dosismessungen wärend 
Roateend:agnostk. (The measuremest of 
dos си тю roentgen diagnostic ргосес res.) 
Босо а. d. Geb. d. Rüntgenstrahlen, April, 
1935, 57, 48. 

To asce-taia the risks of injury during diag- 
nostic procedures Zimmer measured Бу Seans 
of Si-wert condenser dosimeters the actual 
intensities of 24 patients. He found an av-rage 
of ©.45 г per each film made and 1.95 r foe each 
roentger оэссру.—Ё. T. Leddy. 


БЕЕН м, К. Bat xo. Einige Untersuchengen 
tbe dic Hautbelastung bei Róntgesdiag- 
nosik. :S-udies of skin dosage in roextgen 
diaznes 5.) acta radiol., 1935, 76, 518-27. 
The zu-her reports determinations © the 

*amoutt о rays that affect the most exposed 

parts of the sxin in examinations of the om- 

ach arc zclen and im making general roen-zeno- 
grams cf the abdomen. The measurements 
which wee made with Sievert’s measuring 
cham эст showed desages of from 9 to 7: r at 
each examrina-ior. There is only rarely агу in- 
jary ef the sxin, therefore, but such ir uries 
have occurred and there is danger if s=reral 
exammatiems are made in succession w--hout 
care m the technicue. As the focus-skir dis- 
range is decreased there is a rapid increzse in 
the irrensity cf the action on tke skin. The 
focus-sk n distance should never be less than 
3D cm. and 52-60 cm. is better. The filter of 

c.z,mm. aluminum used for other parts с# the 

body sbouwli be replaced by one of пож less 

than 1 mm. and тот that up to 2 r-m.—- 

Iredrev G. Morgan. 


TrRARDevisT, Масмоѕ. A direction ind=ator 
for ringer tubes. Æcta radiol, 1935 16, 
9304 329. 


. 
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The author describes and illustrates an 
apparztus “or directing roentgen tubes in the 
treatmren- of deep-seated tumors over small 
fields. Gwen the horizontal and vertical cis- 
tances between the center of the tumor and the 
"centecirz point” of the field, the tube may 
be adjust-d accuratelys The management of the 
apparatus is simple and any adjustment can 
be easi у reproduced at the next treatment. The 
radiolcgist may prescribe the direction of the 
ray апі the technical roentgen staff can adjust 
the tube accurately. 

The instrument can also be used advantage- 
ously m diagnostic examinations to work cut 
standa-d acjustments.—.Zudrey G. Morgan. 


Кассіхт, Bruno. Cenni di roentgenbiologia 
genecal» e del sistema endocrino in partico- 
lare. (Roentgen biology in general and that 
of the endocrine system in particular.) 7л. 
di redtal., 1934, ТО, 532—551. 


The autbor reviews the general work that 
has deen done on the biology of the roentgen 
rays aad discusses in considerable detail the 
effects of the rays on the blood and on the 
various endocrine glands. The chief thing evi- 
dent from this study is the great complexity of 
the diclozical phenomena that takes place in 
the cels and tissues of the living body, the 
many ~ital functions dependent on the varicus 
endocr ne giands and the varied and important 
interre at onships between them. It also shows 
the absolute necessity of skilled and competent 
internists and roentgenologists and of close 
cooperation between them in the treatmeet of 
all endecrine abnormalities, for while this treat- 
ment ma: be of the greatest value it may also, 
if gives -mproperlv or on wrong indications, 
prove usc ess, harmful or even fatal.—.dudrey 
G. Morgaz. 


BENNER, Sv EN, and SNELLMAN, Byorn. On the 
therepeutic importance of the secondary 
B-ravs. feta radiol., 1935, 76, 233-041. 


Physical and biological experiments on the 
secondary beta-radiation from different ñlters 
(platinum and palladium) are described and 
their s grificance in treatment discussed. Tae 
platinum filter gives a higher secondary beta- 
radiation than the palladium filter, the dif- 
ference beinz perceptible even under more than 
1 mm. of water. In biological experiments tre 
same difference was found on applying radium 
needles of these two metals to the skin of hu- 


man beings and to rabbits’ ears, but 2» di£er- 
ence could be seen in experiments ia inter- 
stitial irradiation as a necrotic soae was 
formed.—Audrey G. Morgan. 


ForssBerc, Arne. Über einige biologische und 
biochemische Wirkuagen der ¥-Strahien, 
insbesondere mit Rücksicht auf ae gleich- 
zeitige Einwirkung anderer Faktor-r-—~Tem- 
peratur, Licht, u.s.w. (Some bioleg:cal amd 
biochemical effects of gamma rays, especially 
with reference to the simultaneou- action of 
other factors—temperature, light, с.) Zeta 
radiol., 1935, 16, 204-216. 


The author describes the effects от -ontinu- 
ous gamma irradiation on some enzymes 
(catalase and peroxidase) and on ge-niinaring 
seeds, as well as on the developmen of the 
plants after germination. The experiments 
show that external conditions such as tempera- 
ture and light affect the results of irradiation. 
The action on the enzyme catalase under- 
went continuous variations around a normal 
value. Similar variations were seen : пег cer- 
tain conditions in the action of регохкіаѕе. 

Experiments in gamma irradiation of seeds 
at I9? and 24.5? showed that the formertemper- 
ature slowed development and te latter 
hastened it as compared with controls. As the 
non-irradiated controls germinated letter at 
19? the inhibiting action of the gamma irradia- 
tion and the increase of temperatuze are not 
added to each other. 

Similar experiments on Drosophié 2ggs are 
descaibed; they showed greater sensifiweness to 
irradiation at higher temperatures. It will re- 
quire further experiments to show whether 
sensitiveness to irradiation is correlated with 
a maximum temperature for devel-pment.— 
Audrey G. Morgan. 


KabRNKA, Š., and Juner, R. La рит o-radio- 
graphie experimentale et ses etapes: 1: alveo- 


larie—pylmo-alveolographie—aet 2: lym- 
phatique—pulmo-lymphographie. (Ехрег- 
mental  pulmo-roentgenography and its 


stages: (1) alveolar—pulmo-alveslography, 
and (2) lymphatic—pulmo-lymphozraphy.) 
Acta radiol., 1935, 16, 361—378. 


The authors have made roentgeno ogical and 
histological examinations of the lurz: of rab- 
bits which were given colloidal tho-ium in- 
travenously in fractional doses and graduated 
amounts. The animals were examined at vary- 
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ing periods up to three years after the injec- 
tions. Thorium is usually filtered out by the 
spleen, liver and bone marrow but when an 
amount is given in excess of what can be 
handled by these organs it is fixed by the 
alveo ar epithelium of the lungs. The walls of 
the alveoli are impregnated with the metal, 
giving the appearance of a network with very 
fine meshes. This is called a pulmo-alveolo- 
gram As time passes the meshes become larger 
urtil they reach about the size of a lobule and 
give 1 honeycomb-like picture due to the dep- 
ositicn of thorium in the perivenous and peri- 
bronchial lymph vessels. This is called the 
pulm>-lymphogram. 

The dose of thorium necessary to give a 
shadew in the lungs did not injure the animals 
when given by the proper technique. If too 
large a total dose or too large a single dose was 
given the animals died. The method cannot at 
present be used clinically.—dudrey G. Morgan. 

е 
Wonscurrz, Е. Über die metahistologische 

Struktur fibrillàárer Gebilde tierischer Ge- 

wese. (The metahistologie structure of the 

fib-illary components of animal tissues.) 

Fo-tschr. a. d. Geb. d. Réntgenstrahlen, Jan., 

1935, 57, 81. 


This paper is a continuation of the author's 
studv of the application of Laune's theory to 
the determination of the structure of bedy 
tissues. He finds that the dimensions, 
are the same for the fibers he investigated— 
myo- neuro- and collagen fibers—and are 
length 2,050 and width 75 Angstróm units. 
He ‘eels therefore that the metahistologic 
structure of the polypeptid chains in the 
tagma is probably qualitatively and quantita- 
tively the same.—£. T. Leddy. 


ВессніхІ, GasroxE. Sull'azione eli alcuni al- 
caloidi irradiati con raggi X od U.V. (The ac- 
ticn of some alkaloids irradiated with roent- 
gen or ultraviolet rays.) Radiol. imed., July, 
1935, 22, 690-693. 


THe author found that pilocarpin takes опа 
yellowish tint when irradiated with roentgen 
rays and to a still greater degree when ir- 
radiated with ultraviolet rays. He therefore de- 
cidec to make experiments to determine 
whether these irradiations have any effect on 


the pharmacological action of this and other e 


drugs. In this article he describes experiments 
with atropin, pilocarpin and nicotine. He ехрег- 
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imented on the salivary glands of Пула cogs 
and cn smooth muscle preparations—-mal in- 
testine of dogs and esophagus of frogs. Эс fer he 
fas rot found any change whatever n the 
pharmaeological action of the drugs -e-ul-ing 
from irradiation with either roentgen or ultra- 
violet таё. Zudrey G. Morgan. 


TENEFF, STEFANO, and ЅТОРРАХІ, *LA~co. 
L'Iafluenza delle irradiazioni sulle i: fozhi- 
ancole e sulla circolazione linfatica. (The 
effect of irradiation on the lymph glanis and 
on the lymphatic circulation.) Radi med., 
Aug., 1935, 2 22, 768. 


The authors describe experiments o: cogs 
and guinea pigs in which they stucied the 
effects of roentgen irradiation on the ymph 
glands and lymphatic circulation, giving special 
attention to the effect on the retcalc-en- 
dothehal cells, the changes in the lymphatic 
tissue and the circulation of the lymph ti roagh 
the irradiated glands. They made his-c-ogical 
examinations of the glands, some of whica were 
injected with India ink and some wee aot. 
They also made roentgenograms, using -dlo dal 
thorium, by a special method of thei: own. 
They give details of the experimen:s, illus- 
tratec with photomicrographs and roemtgeno- 
grams. They used small, moderate aac l-rge 
doses of radiation. 

They found that small doses brought about 
ean increase in the pigment-storing function of 
the reticulo-endothelial cells of the lymphatic 
glands; moderate doses decreased this unction 
consicerably and large doses not only a»clisaed 
it completely but entirely destroyed she cells 
themselves. Small doses did not have aay efect 
on the lymphatic cells and follicles but as the 
doses were increased the cells and felli-les 
showed distinct signs of injury until бла with 
large enougl doses they were destroysc. The 
glands remained normally permeable « the 
lymphatic circulation with small, moderace and 
large doses even when there was a cons d-rz ble 
amount of destruction of tissue.—.7z-v G. 
Morgen. 2 
1мр1омвАто, GasTONE. La radiosensib:lra del 

tessato renale. (The radiosensitiven-ss of 
* kidney tissue.) Radiol. med., May, 15.5, 22, 

487—503. 

The experimental work done so far сл che 
effect of roentgen rays on the kidney has tended 
сое зс a considerable degree of sensi-i-eress 
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but there has been difference of op. rion as to 
whether che rays act on the tubules or zlemer ili. 
Attempts to use the rays in therapy hav? aot 
been ver- successful however. 

In orcer to test the question furtaer the au- 
thor irradiated the kidneys of rabbits wth 
doses of 500 r, 1,000 t, 2,000 г arc :,coc г. 
The doss were fractionated se tait mico- 
scopic examination could be made o° the kid- 
neys after periods of from three tc fo-t--fve 
days aftr the irradiation. Unfortunatdy a 
large preportior of the animals irradiated w th 
doses of 3,000 r died prematurely of severe 
lesions @ the liver and intestines. Orly cne 
kidney was irradiated in all cases sc that the 
other could be used as a control. Lu nta- and 
abdomiral fields with a diameter of atout 7 an. 
were irradiated with a focal distance of 23 cm., 
filter o.< mm. zinc and 3 mm. alurinin, 4c 
cm. spars gap and 2 ma. 

Doses of less than 2,000 г hed practical у no 
effect at all. Doses of more than 2.200 т, or 
about three times the erythema dose. czusec a 
first phase of hyperemia and conges-icn, a 
second phase of degeneration of the epatacial 
cells and a third phase of secondary 3ele-osis of 
the kidn-y. The action was a cirect one o3 the 
epithelial cells. The microscepic finlirgs are 
given in zetail and illustrated with ph ter ic-o- 
graphs. 

On t= whole, therefore, the kicneys sre 
quite re=stant to the rays, being abcu: the 
least seneitive of the organs. “he au-hor dees 
not beliewe that irradiation can be used -liai- 
cally to =xclude kidney function.—Audræ G. 
Morgan. 


MorrRa-, J. C. On the alteration in -he rmi- 
tivity =f cells towards radiation produced эу 
cold amd by anaerobiosis. Bra. 7 Pais, 
Jan., 1533, Sy 32739. x 
Utilizmg the growth of the roots of me 

broad been, Mottram has shown the following 
results te irradiation: The roots аге Tore =mi- 
tive to ir-adiation in the cold, so that in ercer 
to obtair this increased sensitivity -he -octs 
must be treated while maintained ander lew 
temperatures. This is true for the sio-ter as 
well as tk= longe- time of exposure. 

To stuiy the effect of irradiation in ngero ic 
conditiors the author compared the =xtemrt of 
growth « the roots of the broad bear in a 
nitrogen chamber with the growth in ai-. It 
was note= that the roots under anaerob c cen- 
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ditions are much less sensitive to gamma radia- 
tion than when oxygen is present. These find- 
ings confirm the work of Crabtree and Cramer. 
—G. W. Chamberlin. 


GrirritH, Н. D., and Zimmer, K. С. The 
time-intensity factor in relation to the 
genetic effects of radiation. Brit. F. F'adiol., 
Jan., 1935, 8, 40-47. 


A study of the time-intensity factor in ir- 
radiation is important to the practical radiolo- 
gist in analyzing his clinical results, :t is im- 
portant in the derivation of the "rocrance 
dose" when considering problems of protection, 
and it may be of value in a study of the bi- 
ological effect of roentgen rays. 

Utilizing the formula of Schwarzschild, the 
author discusses the value of “р” the Schwarz- 
schild exponent. This value is different сог dif- 
ferent reactions, for example, it is widely dif- 
ferent for different wave lengths of irraciation. 
Tables are presented to show the variations in 
the value of the exponent in a large number of 
biological test objects of different nature. 

The production of mutations by irradiation 
has been shown to be a valuable method in 
measuring the biological activity of radiation. 
Detailed study over a wide range ef condi- 
tions shows that the mutation rate is practi- 
cally the same whether one uses a fixed dose of 
radiation over a short period of time, over a 
long period of time, or with intervals of rime. 

The three factors which influence th- time- 
intensity relation in any reaction are vestitu- 
поп, change in radiosensitivity and the exist- 
ence of a threshold intensity. In the :rveversi- 
ble process of mutation by radiation there is 
no variation in the radiosensitivity, and no 
indication of a threshold intensity or threshold 
dose has been found. 

The authors indicate that if it be trae that 
mutationseoccur in man as in Drosop/iea, then 
the idea of a tolerance dosage is invalii since 
there is apparently no restitution in this bi- 
ological reaction. This is extremely important 
in considering the welfare of persons in daily 
contact with radium and roentgen ravs. 
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Күттлег investigation should be done to 
stud- the time-intensity factor for genetic 
chams when the dose extends over a much 
long. т -ange of time.—G. W. Chamberlin. 


Lur, К. Das Scheinerrad in der Röntgen- 
se astometrie. (The Scheiner disk in roentgen 
seasitometry.) Fortschr. a. d. Geb. d. Rünt- 
ge 2traMen, June, 1935, 57, 609. 


Lı f- discusses the exclusion of errors due to 
the - t»oboscopic effect, to interference, and to 
the schwarzschild effect from roentgen sensi- 
tomet-ic determinations by means of the 
Scherer disk, a new design of which he pro- 


poses. =Ж Л, Leddv. 


REUrkERWALL, О. The influence of 1:2:5:6 
dioenzanthracene on the marginal surface 
teason between oil and serum. eta radio/., 
IC3z, 70, 149-154. . 


Tac complex composition of tar is an ob- 
stac z -c the closer study of the conditions in- 
volved in the production of cancer. It is now 
poss ble to work with certain polycyclic aro- 
mate hydrocarbons prepared synthetically, 
and 1:2:5:6 dibenzanthracene particularly has 
beer tested. When given subcutaneously or 
intrperitoneally it has produced cancer in 
mice zad sarcoma in mice, rats and fowl. Ie has 
beer used extensively in the department ot 
pathology of the Radiumhemmet to determine 
whe her there is any change in the capacity of 
the »cdy for reacting to this substance during 
the -curse of cancer experiments. 

The author gives а preliminary report on 
experenents which show that this substance 
has a marked effect on the marginal surface 
tene єп between oil and serum. Some other 
polw clic aromatic hydrocarbonswhich do not 
procuce cancer were tested and it was found 
that they did not have any effect on the mar- 
ginal surface tension. Other aromatic hydro- 
carbo-s will have to be examined before this 
can be reported as a general rule.—.7udrey С. 
Moman. ° 
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PLANIGRAPHY 


I. INTRODUCTION AND HISTORY*f 
By J. ROBERT ANDREWS M.D. 


CLEVELAND, OHIO 


INTRODUCTION 


LANIGRAPHY is a method of ront- 

genographic projection of plane sect ons 
of sclid objects. This may be effected by 
moving the point of emission of roentgen 
rays 1n one direction while the rec-rding 
medium is moved in the opposite dir-ction, 
the two being moved simultaneousk п a 
cons-ant ratio by means of a connecting 
system which rotates about an axis which 
lies m the plane of the section to be oro- 

‚ jected. 

The practical realization of this ear be 
achieved in the following manner Кю. 1). 
О is the object of the plane section, A, of 
whica it is desired to photograph. 7 is the 
anode of the roentgen tube (the pont of 
emission of roentgen rays) which mces in 
the cirection of the arrows during the time 
of the exposure of the film (the recercing 
medium), 7. F moves simultaneously n the 
opposite direction, the system, T anc F, 
móving about an axis which lies n the 
plane В which is the plane to be pro *c-ed. 
The ratio TB:BB' is constant and there- 
{оге all points in plane B will be projected 
on corresponding points on the recercing 
medium, 7, while all points in planes 7 and 
°C ard other planes will be projected on 
varicus points on the recording mediam. 


* From the University Hospitals (Lakeside) Clevela: d, Ohio. 


A correc: image of the plame В will there- 
fore be projected on the recording med: im 
while the images of all the other planes vill 
be blurred, the degree of b urring depead- 
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Fic. т. Diagram illustrating the principle о plezig- 
raphy and planigraphic method No. 1 (Bocage). 
For exp ination see text. 


ing upon the distance of the other ріазеѕ 
from plane В. 

This has been demonstrated mathem: ti- 
cally by Ziedses des Plantes,” Barve irk,? 
and Grossmann.’ z 


HISTORY OF THE DEVELOPMENT OF 


PLANIGRAPHY 

Methods No. 1, 2 and 3. Bocag2' fast 
describe. the principle ct body sect on 
roentgenography in a French patent appli- 
cation on June 3, 1921. Be proposed, in 


T Part 1 of thesis submitted to the Faculty of the С -aduate School of Meciciae of the University of Perrsylvania in partial ful- 
теп? of the requirements for the degree of Docto- o: Mxlical Science (D.Sc. | Med.)) for graduate work in тай ology. 
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this application, three methods for the 
practical achievement of planigraphic pro- 
jection. These were as follows (cited by 
Ott: 

1. The point of emission of roentgen 
rays moves, during the exposure of the re- 
cording medium, in a straight line in a 
plane parallel to the recording medium 
which moves simultaneously in the oppo- 





site direction. The central ray, CR, lies in 
Ti TS T? TE 
a 4 E. 
ся a ne | «T3 
^N / X | f 
CiR CIR/ le Сів“, C|R CIR 
ol ol 
B B 8. 3 
B' gg 
F2F3 Fi FSF2F1 
a b 
.Fic. 2. a. Planigraphic method No. 2 (Bocage). 


b. Planigraphic method No. 3 (Bocage). г. Incor- 
rect application of the planigraphic principle. 
d. Vallebona’s original “stratigraphic” method 
(cf. Fig. 3). For explanation see text. 


a plane which is vertical to the plane B 
throyghout the exposure. This is the 
method represented diagrammatically in 
Figure 1. 

The point of emission of roentgen 
rays and the recording medium move 
simultaneously in parallel planes but in- 
stead of moving in straight lines they move 
in circles, Squares, crosses, or in Archime- 
dean spirals. Again, the central ray lies in 
a plane which is vertical to the plane B 
throughout the exposure. This method is 
represented diagrammatically in Figure 2, 
a, where S is the spiral course which is 
followed by T during the time of exposure. 
The recording medium moves in a similar 
spiral fashion, <, and the ratio TB: BB’ 
remains constant. 

3. The point of emission of roentgen rays 
and the recording medium rotate about an 
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axis waich lies in the plane of the section 
to be projected instead of moving in par- 
allel planes. Again, the central ray lies in a 
plane which is vertical to the plane B 
throuzhout the exposure. This method is 
represented diagrammatically in Figure 2, 
b. By this method the ratio TB: BB’ is fixed 
throvgnout the period of exposure of the 
recorl ng medium. 

* These methods will be referred to by 
number throughout this paper. ° 

Figure 2, ¢, illustrates a principle which 
is ver. easy of practical application to 
тапу of the standard American roentgeno- 
отара tables but which represents an in- 
corre application of the principle. The 
source of emission of roentgen rays rotates 
abou- an axis which lies in the plane B and 
the central ray remains perpendicular to 
this pane. The recording medium, 75 how- 
ever, rioves in a plane horizontal to plane 
B inssead of rotating around the axis in 
the plane B. The ratio TB: BB’, instead of 
being a constant, varies throughout the 
range of motion of the system T-F and the 
projection of plane B will therefore be in- 
corres. 

Por es and Chausse”? described method 
No. 2 four months after Bocage and sug- 
gested its use in deep roentgen therapy for 
concertration of the depth dose." 

Pda" described the principles of the 
methed in a patent application in 1927. 

Mod No. 4 and the first practical med- 
ical pplication of the principle. Vallebona™ 
was be first to put the method to practical 
use m the making of body ѕес̧поп roent- 
genoz-ams or “‘stratigrams,” as this author 
termed them. His original method differed, 
however, from that of the other authors in 
that tre point of emission of roentgen rays 
and the recording medium were held in q 
rigid syster while the object itself was 
гоғазеі during the exposure of the record- 
ing тл *dium about an axis which lay in the 
plan: of the section which it was desired to” 
project. This method is represented dia- 
gran matically in Figure 2, d, where T and 
F ar? fixed while the object, O, is revolved 
abor t an axis lying in plane B. А schematfc 
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drawing of Vallebona’s apparatus or the 
Scc plisimoent of this is shown in Figure 

Tke horizontal piece, 5, suppo-ts the 
є over the center of which the -ube is 
fixed 4s in ordinary roentgenography. The 
pec be examined is fixed to the "ox ker, 

R, which is pivoted, by adjustable rivot 
points, P, on the rocker arms, .4, at the 
leve! of the plane to be examined anc ro- 
tated by means of the handle, F, during 
the exposure of the film. With thie: appara- 
tus Vallebona was able to make some p ani- 
grans of skulls, reproductions of which 
were published in his first commun cation 
on the subject. This method has act been 
developed further for medical roen wenog- 
raphy because of the practical difficulties 
enccuntered in placing and fixing the pa- 
tien- on the rocker. For this reasen this 
metidéd will not be considered further in 
this paper. 

Vallebona did, however, етрісу the 
other methods and further elaboraced on 
them. In 1933 he described a new їптргоуе- 
ment and published studies on ft. This 
method will be described as planigraphic 
method No. 4, “stratigraphy.” 





. 
Vic. 3. Schematic drawing of Vallebona's orizinal 
straagraphic apparatus. For explanation sce техт. 


Planigraphic Method №. ej, “&tratig- 
raphy.’ The point of emission of so2n-gen 
rays and the recording medium rotate 
*about an axis which lies in the plane of the 
section to be projected (as in methed No. 
3). With this method the central ray. in- 
stead of lying perpendicular to the plane 
ef tae section to be projected, lies per- 


pendicalar to the recording medium at all 
times ¿nd perpendicular to the plane of the 
sectior to be projected at only one point 
in the »tation. A schematic draw ng of this 
apparatus is shown in Figure 4. The pa- 





Fic. 4. "lanigraphic method No. 4, “strat graphy” 
(Vallesena). A pendulum-like arm is attached to 
the u-ight standard by a pivot, th» | eght of 
which as adjustable. At the upper е? of tke pen- 
dulum the roentgen tube is fixed while at he lower 
end a cassette tray is fixed. The patient is placed 
оп a “able between the roentgen tube aac the 
саѕѕе те tray. 


tient cam be placed on a table over th» film 
carriage and the pivot about whch the 
system rotates can be fixec at ary desired 


level ca the upright standard while the 
patientfilm distance car be vaned by 
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means of the adjustable slide on the rocker 
arm. Here the ratio, TB: ВВ’ varies with 
the adjustment of the sliding rocker arm 
but when this adjustment has once been 
made the ratio is fixed. This is a very simple 
and practical method., 

Planigraphic Method No. 5 and the fur- 
ther elaboration of the principle. Ziedses 
des Plantes, in some personal communica- 


м. 

thesis or the doctorate degree is the most 
comp erely elaborated thesis of any of the 
few wr ters on this subject. For this reason 
his nehod will be described in detail in* 
this co nmunication as method No. 5° 

5. The point of emission of ragntgen 
rays :rd the recording medium move syn- 
chroreusly in parallel planes, circles, or 
spirab tas in No. 2 of Bocage). The central 





Fics. g and 6. Planigraphic method No. 


tions and in his thesis for the doctorate 
degree," states that he invented the 
method independently in 1921-1922 but 
was not able to work it out practically 
until 1928-1931 when he published his 
first paper." Ziedses des Plantes was sub- 
sequently informed, in 1933,” that Bocage 
had taken out a patent in 1921 and Pohl 
in 1927 but that neither had put the prin- 
ciple tb any practical use. He was also sub- 
sequently informed of Vallebona’s work. 
Whether or not Ziedses des Plantes 
should be given credit for independent 
origination of the method of planigraphy, 
although there is no doubt that Bocage, 
Portes and Chausse, Pohl, and Vallebona 
put the principle on record before Ziedses 
des Plantes, it remains, however, that his 


с (Ziedses d-s Plantes). For explanation see text. 


ray, wever, is directed by simultaneous 
rotat cn of the tube toward the same point 
of th- alm at all times during the exposure 
(Fig. >), and in this way this method differs 
from that of the other authors. This 
meth is represented diagrammatically in 
Figu 5. 

[The roentgen tube and the film are 
moved during the exposure in such a man- 
ner tnat only one plane of the object (the 
plane 2) 15 eontinuously projected on one 
and the same spot of the film. The proj&c- 
tions cf all other parts of the object are in 
motier. This is accomplished by simul.* 
tanects movement of the tube and film, 
the fm moving from ABCD to abcd while 
the tise moves from F to f. This picture 
depiat- a circular movement but in reality 
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Ziecses des Plantes generally uses г spiral 
movement in order to obtain greater blur- 
ring of the parts lying outside of the de- 
sired plane as he feels that with thi. spiral 
type of movement the absorbing areas not 
in the desired section are less disturbing 
in therr projection on the film. “his is 
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apparatus which shows how the system 
moves during the exposure. When the tube, 
R, is moving with the sapport, 22, the 
moveraent is conveyed to the film, F. by a 
lever, 7, which is balancing at a point, S, 
which can be fixed at different he:gk ts. The 
tube, R, rotates dufing the movement so 














Fic. 7 (above). Schematic draweng of Zizises des Plantes! planigraphic apparatus. 
Fic. то (below). Diagram showing how the cepth of & e plane which is to be projected can be p-edete-mined 
by making a lateral -oentgencgram. Кет explanation see text. 


especially true of parts bounded by straight 
or carved Pines. 

What takes place during the е>розиге 
cap more exactly be demonstrated by ref- 
erence to Figure 6. When the tube is moved 
from F to f and the film from .ZFCD to 
téca the projections of G and 47 rema:n on 
the same points on the film. The prejection 
of K, however, which at one time during 
ethe exposure lies on the same point as the 
projection of H, will later on have moved 
from 4 to k. As a result the image of A will 


be blurred. 


e Figure 7 is a schematic drawing of the 


that tae central ray is directed towa-d the 
same »oint ол the film at all times curing 
the exposure. A diaphragm for the abserp- 
tion cf scattered radiation mav be inter- 
posed between tube R anc object 7 
Figure 8 is a photograph of the appara- 
tus which Ziedses des Plantes has keen us- 
ing for about five years. The tube. &, can 
be meved simultaneously with che whole 
supporting frame, Æ, in all directions hori- 
zonta v, this being possible because the 
саггіет, К, slides the length от tke table 
while the frame, 7, moves perpendicularly 
to it. The movement of the frame ss trans- 





Fic. 8. 


Photograph of Ziedses des Plantes' plani- 
graphic apparatus. For explanation see text. 


mitted to the plate by the lever, Æ, which 
is pivoted at point $. 

The lower moving bar of frame Æ is 
attached by the cord, D, to the peg, P, on 
the floor. Manual turning movement of 
this fower bar of frame 4 during the expo- 
sure provides the motive power for the 
moving system. The turning movement 
will cause the cord to wind around the peg 
and therefore the moving bar and also the 
whole frame comes gradually to the center 
with a spiral motion. When a heavier peg 
is used, the spiral turns will be farther 
apart and «herefore pegs of different sizes 
(Р-т, P-2, P-3, and P-4) can be utilized 
according to necessity. Ziedses des Plantes 
also proposed the use of a slotted dia- 
phragm or grid interposed between the ob- 
ject and the film for the absorption of the 
scattered rays. 

Registration of the Depth of the Section of 
Ihe Film. The depth of the plane section 
which is projected can be registered accu- 


rately on the film by the use of a small 
instrument which was designed by Ziedses 
des Plantes. This is а wood cylinder in 
whick metal numerals have been placede 
each numeral indicating its own height. 
Nine lead shot are placed in the cylinder 
between each two numerals, each опе being 
placel a millimeter higher than the other. 
A lateral roentgenogram of this instrument 
is shown in Figure 9, а, while Figure 9, й, is 
a planizram of the instrument at the depth 
of 5 am. and Figure 9, c, is a planigram at 
the эт of 5 cm. and 4 mm., the fourth 
shot being projected in the sharpest detail. 
In practical planigraphy this instrument is 
placed л ће vertical positionon the table be- 
side tne object to be examined and exposed 
simul neously with the object and the film. 

Figure 10 shows how the depth of the 
plane which is to be projected can he pre- 
determined by making a lateral exposure 
of the object in the usual fashion and de- 
termiamg directly from the film, after mak- 
ing ccreection for the distortion of the pro- 
jection, the height of the plane above the 
suppcer-ing table. 
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Fic. g 2. Lateral rocntgenogram of Ziedses des, 
Planes’ instrument for registering the depth of the 
plane section which is projected. 4 (right above). 
Plang-am of instrument at depth of 5 cm. с 


(right below). Planigram of instrument at depth 
of 5.. «m. For explanation see text. " 
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Frc. 11. Roentgenogram of dried skul. 


e  Ziedses des Plantes has made a special 
study cf the normal and pathologi-al an- 
atomy of the skull and its contents. Figure 
1I is a foentgenogram of a dried skull nade 
in the posteroanterior projection. Figure 12 
is a planigram of the same skull through a 
frontal plane 3.2 cm. (as indicated by the 
registering instrument) posterior te the 
most anterior part of the skull. The nasal 
septum, 1; some of the ethmoid cels, 2; 
the lewer and middle turbinates, 3; the 
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Fic. 12. Manigram of dried skull o- Figure 1 
at a der th of 3.2 cm. from the wost znterior pert 
of the skull. For identification of numerals see 
text. 


made 


medial walls of the orbits, 4: and the walls 
of the maxillary sinuses, 5; are showa in 





. Pianigram of dried skull of Figure 13. Fer 
i_entification of numerals see text. 
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Fic. 14. Planigram of dried skull of Figure 13. For 
identification of numerals see text. 


detail. Figure 13 is a roentgenogram of 


another dried skull while Figures 14, 15, 
and 16 are planigrams of the same skull 
made to show sections of this skull at dif- 
ferent levels. Figure 14 shows the sulcus 
chiasmatis, 6; the anterior clinoid proc- 
esses, 7; the superior orbital fissures, 8; 
the&phenoid sinuses, 9; the nasal septum, 1; 
and the posterior margins of the choanae, 
10. Figure 15 shows the floor of the sella 
turcica, 11; the floor of the sphenoid sinus, 
12; the ala of the vomer, 13; and the lami- 
nae of the medial pterygoid processes, 14. 
Figure 16 shows the dorsum sellae, 15; and 
the laminae of the medial, 14; and lateral 
pterygoid processes, 16. All of the lines 
shown on the planigrams are to be found in 
the ordinary roentgenogram but frequently 
they cannot be identified because of the 
confusion caused by the multiplicity of 
overlving lines and shadows. Аз shown by 
the planigrams the detail of any one section 
is good while the visualization and identifi- 
cation of that section is facilitatec by the 
blurring of lines and shadows in the sec- 
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tions above and below the section which 
was projected. 

А жг Ziedses des Plantes’ first publica- 
tion m 1931, Bartelink! demonstrated the 
results which he obtained by the use of a 
sima: - method at a meeting of the Dutch 
Assecation of Electrology and Roentgenol- 
ogy i^ Amsterdam on November 2, 193 
A schematic drawing of his apparatus 15 
showa in Figure 17. The principle of this 
meta d is essentially that of method No. 
4. Im Bartelink's apparatus, however, the 
pivet about which the moving system re- 
volved was fixed and the height of the ob- 
ject bove the supporting table was altered 
to casnge the plane of the projection. This 


method is not quite so practical as that of , 


Val ebona's. 

In January, 1934, the firm of Siemens- 
Reia ger constructed a research model of a 
planzraphic instrument. 

F iznigraphic Method No. 6, “Tomog- 
rapi-"; further refinements of the method. 
Grcssmann? has made an extensive study of 
the mathematical and geometrical prin- 
cipEs of planigraphy. He concluded that 
son є of the previously proposed methods 
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в. Planigram of dried skull of Figure 13. For 
identification of numerals see text. 








and devices have many disadvan ages. 
Disturbing shadows of large surface area 
are rot removed in many cases exceot bv 
the fermation of a more dense central shad- 
ow. He states that with circular move- 
ment not less than three to five times the 
normal “exposure is necessary and, with 
spiral movement, not less than ten to 
fifteen times is necessary, which for p-acti- 
cal reasons is difficult to obtain. The use 
of gr ds for the absorption of scatcered 
radia-ion further increases the time cf the 
exposure and further limits the application 
of the method. Furthermore, with t= ex- 
cepticn of Vallebona's apparatus, all ef the 
devices utilized are very complicated fcr not 
only must the tube and film move, Биш the 
tube must permit oscillation along its bngi- 
tudinal and transverse axes (this is 2spe- 
cially trae of Ziedsesdes Plantes’ appar: tus). 
In order to obtain clear planigrams with 
such devices, exact correspondence be- 
tween the film and tube movemeat is 




















Fic. 17. Schematic drawing of Bartelink’s »lani- 
grapkic apparatus. The roentgen tube and cassette 
holder rotate about a fixed pivot, the height of 
the cbject above the supporting table beiag al- 
tered to change the plane of the projection 
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Vic. 18. “knigraphic method Ne. 6 (Grossmznr ). 
Schemzsc drawing of Grossmana's apparatus 
(tomog-aph). For explanation se= бехт. 


recessary and exact adjustment of the ap- 
paratus is very difficult to obtain. 

Grossmann describes а sligh-ly different 
planigraphic method and bas named “he 
=pparatus which he emploss the ‘to ne- 
zraph." The principle embecied ir ths 
=pparatus will be described as method No. 
f 

6. The principle which he employs is a 
slight modification of methods No. 2 of 
Bocage and No. 4 of Vzllebona. The 
method and apparatus are represented dia- 
crammatically in Figures 18 and 19. P, 
znd Р» are the two arms of a pencu um 
which retates about an axis, 4, the Fe ght 
zf which is adjustable by the sl dng f-ame, 
Ё on the standard, 5, and which lies п the 
plane 4 which is the plane го be exaraimzd 
cf the object lying on the table support, 
T. G is г counterweight. Attacked to arms, 
D; and Ds, which lie perpendicular to P 


584 — . 
and horizontal to T are the roentgen tube, 
R, and the support (Də) for the film cas- 
sette and grid. The distance of D; and D; 
from 4 is variable. H is a tray which is 
fixed to the axle, C, which is pivoted on the 
pendulum in the line RÆ and which carries 
the film cassette, K‘ and the grid, В. An 
extension piece is fixed to the trav, 7, 
which is pivoted at Y (Fig. 19) to a mov- 
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movernent of the pendulum. 

The pendulum is held by a catch with 
the tube, R, in position F;. When the 
pendulum is released the weight and inertia 
of tke counterweight carry the moving sys- 
tem through the tube position F to tube 
posicion. Ёз where the pendulum *is auto- 
mat cally stopped by another catch. The 
tube is activated during the rotation of the 


b) с) 








Fic. 19. Planigraphic method No. 6 (Grossmann). Sclsmatic drawing of Grossmann’s apparatus 
x (tomograph). For explanacion see text. 


able arm, L, which in turn is pivoted to 
V and Z which also lies in the plane ee. 
This system maintains the horizontal posi- 
tion of the film cassette and grid through- 
out the movement of the pendulum. It is 
this system which is distinctive in this ap- 
paratus and by which it differs from the 
methodseNo. 3 of Bocage and No. 4 of 
Vallebona. The central гау passes through 
the center of the plane to be projected at 
the point defined by the junction of the 
central ray and the line dee at all times 
during the exposure while it is directed per- 
pendicular to the plane to be projecred at 
only one point on the rotation of the pendu- 
lum. Here, also, the ratio R4:AC (cf. the 
ratio TB: BB’) is constant throughout the 


penialum, the exposure being started 
direzt.y after the pendulum has been re- 
leased and stopped just before the pendu- 
lun- ts stopped. The exposure may be 
started and stopped automatieally by cir- 
cuit breakers connected to the pendulum 
arms and stationary support. 
Grossmann’s apparatus is now being 
maaufactured commercially in Germany 
uncer the trade name "tomograph." — + 
C rossman claims several advantages for 
this apparatus and a study of the plans, 
leacs to the conclusion that it is one of the 
simplest and seemingly most practical of 
the planigraphic instruments yet to be de- 
vised. He states that with this method 
large surface disturbing shadows are di- 


— 


minished while central shadows occur only 
in а few cases. Grids for the absorptor of 
scattered radiation may also be employed 
without increase of the exposure tim? and 
short exposures (to one second) are ren- 
dered possible. He shows,’ on the besis of 
geometrical and photophysical cons dera- 
tions, that disturbing shadows are more 
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disturb пр shadows obtain a degree or cimi- 
qution =qual to that obtained with circuar 
or spiral movement. This is shcwa da- 
zrammszzically in Figure 2c. 

Clinz and Pathologicai dopli-aics of 
the Plezigraphic Method. Chaou **^ has 
nade г special study of the normal aad 
pathologic anatomy of the lungs 0516 
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Fic. 2c. The degree of distortion of circular planes (a, £, c, d) of c Terent diameters lying 4.75 ст {тога he 


plane of the section to be projected relative » the type of movecent of the tube-film syster (Grossmana) 


The focal-projected plare cistance =80 ст. 
The projected plane-film distance =15 cm. 
° K, degree of distortion by zirculzr movemest. 


S, degree of distortion by spiral в ovement 
P, degree of distortion by »endu eus moverent. 


ч Greatest focal excursion in K and < 216 ст. and in P —32 cm. 
The crosshatching indicates visually the relative d*3s:ty of tee blurred shadows of the proj@&tors ef фе 
circular planes while the fractions of T indicate numerically тї е relative density of the b urre] saaccws 


e ompared to a standard density 7. 


dinfirished by spiral motion of the focus 
than by circular motion. Such shadows, 
however, are effectively removed be the 
application of a pendulous motion s» the 
tube focus of the tomograph providec taat 
the focal excursion of the pendulous move- 
ment is sufficiently great that the arger 


3rossmznn's tomograph. He saows, or me 
dasis of many serial exposures, -hat ne 
oulmonzry vessels and their Civis ors aad 
zhe brozchi and their related pathological 
conditieas can be made apparent, cavites 
defined and localized, and the extensicn of 
datholceical processes from focal рг Бо ogi- 


. 


586 


cal processes can be estimated in a way 
which is not possible in the ordinary single 
or stereoscopic roentgenograms. His paper 
is illustrated with excellent roentgeno- 
grams and planigrams of the normal pul- 
monary anatomy, productive and fibrotic 
pulmonary tuberculous lesions, with and 
without cavitation, and pulmonary bron- 
chiogenic cancer. 


Figures 3 and 4 are adapted from Vallebona. 

Figures 5 to 16 inclusive courtesy of Ziedses des 
Plantes. 

Figure 17 adapted from Bartelink. 

Figures 18 to 20 inclusive from Grossmann. 

In closing the first part of this study on planig- 
raphy I wish tocall attention to the use of the terms 
“planigraphy,” “stratigraphy,” and "tomography." 
The term “planigraphy,” although I have not been 
able to trace its origin, apparently has been in use 
longer than the other terms. The former is derived 
from the Latin (planus, level) and refers to a plane 


surface; stratigraphy is derived from the Latin 
. 
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(sterr ee, stratum; to spread; biological: a layer of 
tissuc) and refers to a tissue layer; and the latter 1s 
derivec from the Greek ('Tóuos, a piece cut off) and 
refers t a cut section. I would urge, because of its 
temporal precedence, the retention and use of the 
term 'planigraphy" and the derivatives* thereof 
whens-ferring to the principle of body section roent- 
genogriphy in general and the use of fhe terms 
“stracisraphy”’ and "tomography" and the deriva- 
tives zl ereof only when referring to special methods 
No. з :Vallebona) and No. 6 (Grossmann), respec- 
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tively, n the application of the planigraphic prineiple. 

daiouum. | have learned, since writing this 
paper, that Mr. Jean Kieffer, of Norwich, Connecti- 
cut, dependently discovered the principle of body- 
secticn roentgenography and invented an appasatus 
for its application. 

The apparatus was invented in 1929, at which time 
a pater t was applied for in this country. This pater?t 
was gr: nted in 1934. The invention of this apparatus 
in 192a, therefore, takes precedence over the work 
of Valbona, Ziedses des Plantes, and Grossmann. 

The inventor’s drawing of his apparatus is shown 
(Fig. 21) through his courtesy. Ы 


= > 
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The inventor has named his apparatus ar. “гау 
focusing machine" and the method employec is that 
which I have termed the "planigraphic" owe. The 
moentzen tube, T (Fig. 21), is mounted оп rai s so 
thatit may be moved in any direction in a hocizcr tal 
plane. Motion is imparted to the roentgen -ube 
through a rigid system connected to a rotatiag disk, 
R, which’ is motor driven and by which rears a 
circuler or spiral motion may be imparted te the 
tube. The roentgen tube and rotating disk sy-tem 
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are conrected to the roentgen fm, F, by a lover 
hung in zimbals at P. The тобеп of the roen =en 
tube апе rotating disk system 5 -herefore trens- 
mitted Ls the lever to the roentgen film А, wt ch, 
with a sorted diaphragm, is mourted on гей so 
that it as» may be moved in any cirectior a а 
horizontal plane. The plape of the object which will 
be proje- zd is determined by the positien of peint 
P which s adjustable on the lever ard ирг һ- tabe 
stand. 
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‘HE field. of usefulness of any thera- 

peutic agency as potentially dangerous 
as radium or roentgen rays naturallv be- 
comes a question of balance between the 
dangers on the one hand and the beneficial 
results on the other. If the dangers are too 
great and cannot be controlled, therapy 
must be restricted to desperate cases and 
hence usually to causes already lost. And 
there seems to be a widespread opinion, 
certainly among the laity and to a less ex- 
tent also within the profession, that ra- 
dium cannot be safely applied near the eye. 
This opinion has the proverbial grain of 
truth but as a general statement it may be 
accepted that the eye tolerates radium 
rather well —much better than some other 
structures—and with proper precautions 
radium тау safely be used in a variety of 
conditions, the number of which is much 
grezter than would appear at first glance. 


DANGERS 


The dangers are three in number: (1) 
corneal ulcer; (2) secondary glaucoma; (3) 
cat?ract. 

(т) Corneal Ulcer. The first of these dan- 
gers is an immediate one due to the pri- 
тагу reaction and, if it occurs, carries with 
it al the possibilities for harm inherent in 
the disease. Corneal ulcers due to radium 
are very ehronic, usually extremely pain- 
ful, frequently fail to heal and of course 
тау destwoy the eye, either directly or by 
the development of the second of the com- 
plications, viz., secondary glaucoma. 

(2) Secondary Glaucoma. Fortunately 
bota of these complications are rare and 
should be largely avoided in the future by 
means of improvements in technique now 
well understood. The necessary precaution 
consists in placing over the cornea a gold 


or silver shield of sufficient thickness to 
proteet the lens and the cornea during any 
treatment in which beta radiation is made 
use of. [n cases in which this is impossible, 


only катта rays should be used at a dis- , 


rance. and in all cases where it is possible 
to do so the lid should be so completely 
everted as to permit the application to be 
made some distance from the cornea. 
Further reference will be made to this 
preser tly. 

(33 Cataract. The third. danger, cata- 
ract,! 2541557 js one of the late dangers and 
may эе said to occur only as a result of 
long-continued applications of hard rays. 
Such ап event may occur as an undesirable 
comp ication during the treatment of some 
disease not primarily in the eye at all, but 
in which treatment must be given under 
circurastances such that exposure of the 
eve cannot be avoided. Such misfortunes 
have been known to occur, for example, 
durinz the roentgen treatment of tic. 
doulereux, in which the roentgen treat- 
ment relieved the pain for some months, at 
the ead of which time it recurred and the 
treatment was repeated with a further pe- 
riod «f relief. Under these circumstances, 
after some years a cataract developed in 
the eve on the side treated. 

Numerous writers! ??.555:7 have referred 
to such injuries to the lens as a possible 
sequd to radiation treatments coming on 
following treatment in periods all the Way 
from six months to nine years. How fre- 
quen they are, or in what proportion ef 
cases they develop, is almost impossible to 
state accurately. Judging by our own ex- 
perierce, the danger must be extremely 
remo-e as we have knowledge of only 2 
cases 


* +, ^. 
Nevertheless because the possibility of ° 


+ Read at the Thirty-sixth Annual Meeting, American Roentgen Ray Society, Atlantic City, N.J., Sept. 24-27, 1935. s 
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such a danger exists, extreme care s+oald 
be taken to completely shield the eye dur- 
ing all ordinary treatments in which here 
i$ any chance of the rays falling up-n or 
reachirfg the eye. We apparently аге faced 
with the curious paradox that radiun rays 
may under some conditions act as а zaase 
of cataract while the same therape: tic 
agent is recommended by some writers as 
a successful treatment for cataract. Sm lia 
similibus curantur? 

Having thus briefly indicated the pos- 
sible dangers, one may proceed to d sc.iss 


a nuriber of diseases occurring in or about 
the еуез in which radiological methods are 
of value: | m 

. BENIGN LESIONS 


_ (a) Blepharitis. Infections of the hair 
follickes may be successfully treated bv 
means *of roentgen rays or radium, slect- 
ing fer this purpose a type of irrad-aton 
similar to that used in chronic infections 
in other hairy regions of the body, as, for 
example, folliculitis barbae. The lids are 
everted, the cornea protected by a gald or 
silver shield which accurately fits o-er it 
and a light stimulating dose of unfi »e-ed 
roentzen rays administered. This dose is in 
all respects the same as that used in -reat- 
"ing sycosis, folliculitis barbae and юглег 
chronic infections when an epilating -fiect 
is not desired, and is approximately 25 der 
cent of an erythema dose. The exa«- de- 
tails in our own work are: tube cession, 
go kv. (peak); distance, тс inches; no 

| filter; milliampere-minutes, 4; 150 x. 

Such a dose may need to be repza-ed 
several timés and if so this may safey be 
done at weekly intervals for three o: four 
times. As a rule, it will be found -o be 
effective promptly or not at all and if no 
beneft follows three or four exposures it 
is not likely to be successful and shov id be 

` discontinued. 

If epilation becomes necessary we reccm- 
mend the use of radium and this wll be 
discussed later. 

(b) Eczema of the Lids. Granular | ds or 
eczgfia along the edges of the lids usually 
responds well to unfiltered roentgen acia- 
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поп, as does eczema elsewhere in the body. 
The treatment is carried out in tie same 
manner аз for folliculitis by means cf sev- 
eral light stimulating doses at weekly in- 
tervals. 2з a rule, three ог four appia- 
“ions wil! be found to ре effective but if not 
the treatment should be discontinued. We 
believe general observance of this rule 
would remove any risk of harm from tae 
method. Harm has come from persevering 
with treatment over a long period bit 
never, so far as we are aware, from the use 
of a few exposures such as recommer ded 
above. 

(c) Ireerted Lashes. When the lashes He- 
come inverted from any cause ard give ree 
-o Irritation of the cornea, the indicatien 
гог treatment is epilation. By radiological 
means this may be accomplished athe- by 
roentgea rays or by radium, preference 
being in favor of radium. 

The еу is cocainized as for апу simple 
operative procedure and a gold shielc ia- 
serted го completely cover the согпе:. The 
affected eyelid is then еуегж and fixed n 
»osition by suitable packing and ad esi ve 
or a retaming stitch if necessary. А sht is 
zhen cut т a sheet of lead fail and through 
"his slit the affected portion of the lid is 
allowed to protrude, all the other striz- 
“ures beirg protected by the lead. Racium 
's then applied to the exposed pcrtog of 
che lid ir suitable applicators with Egt 
iltration and the dose giver is one Enovn 
то be sufficient to destroy the hair fo licks. 
This dose is also sufficient se cause a mod- 
erate tissue reaction coming on wi-hin two 
or three weeks after the teatmen-, bit 
“his should not cause more than Slight d s- 
comfort. The advantage of this metied is 
zhat the desired effect is usaall? ob-ained 
by a single treatment without much d s- 
comfort end is nearly always permarer t. 
It is, however, possible for cilia to grcw 
again even after a full dose of radium and 
cherefore very occasionally the treatment 
vould need to be repeated. 

(d) Ра»: Потаіа. Papillomaca oecarriag 
ilong the edge of the lids oresent ar ñ- 
-eresting problem. As a rule, if radium is 


590 . G. E. 


used, the dose needed to cure the papilloma 
will also epilate the lashes, which is un- 
desirable. Our practice for some years has 
been to destroy the greater part of the 
papilloma by single pole fulguration and 
follow this with a light dose of radium. If 
the electrocoagulation is deep, it will re- 
sult in visible scarring and therefore must 
be used cautiously. But if the treatment 
were restricted to this procedure alone it 
would fail to permanently remove the le- 
sion in a considerable number of cases. 
Hence, the combination of a comparatively 
light electrocoagulation immediately fol- 
lowed by a dose of radium insufficient to 
cause damage to the cilia will give very 
satisfactory results. 

(e) Vernal Catarrh. 
vernal catarrh by radium presents a tech- 
nical problem of some slight difficulty ow- 
ing to the fact that the treatment of the 
disease through the substance of the lids 
is dangerous to the lens and unsatisfactory, 
nor is it easy to apply the radium to the 
inner surface of the closed lids. The first 
method which meets the situation calls for 
the direct application of a relatively large 
quantity of radium in an almost unfiltered 
form, making use of a rich beta radiation. 
Indeed in such a treatment it is probable 
that the entire effect is due to Бега rays. 

In carrving out this method of treat- 

*. 7 „= . ae . 
ment, the affected eye is cocainized, the lid 
everted and held in this position, and the 
radium preparation in a suitable forceps 
directly applied by hand by the operator 
and moved over the surface of the involved 
area in a manner which has been called 
“ironing. Each lid is thus treated in turn, 
the applications varying in time from five 
to fffteen*or twenty minutes, depending 
upon the quantity of radium in the par- 
ticular preparation being used, i.c., 500- 
1,000 mg-min. distributed over the whole 
lid. In young or very nervous children it 
may occasionally be necessary to adminis- 
ter a general anesthetic, and in this manner 
we have treated a number of cases in whom 
anv such procedure would otherwise have 
been impossible. 
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Tie results of such treatment and the 
number of applications vary considerably, 
deperding largely upon the severity of the 
disease. The average number of treatments 
in our own experience has been two, and 
the -esults have been satisfactory, кб 
never brilliant. 

A second very satisfactory method of 
trea ment of vernal catarrh consists in 
cuttrg a shield of lead to accurately fit 
the sarface of the tarsal conjungtiva and 
cover ag this shield of lead with active de- 
posi- of radium emanation, the shield then 
beinz »laced in position under the lid. This 
metaed is slightly more difficult technically 
but issures uniformity and evenness of 
appkcation. Such a method makes use of 
almest unfiltered radium and the dose 
recor omended is 200 to 400 mc-min., the 
tota exposure therefore being lese than 
five 1nutes with an ordinary preparation. 
Suck a technique does not call for repeti- 
tion as a rule, and should not be followed 
by сту undesirable scarring in the lids. 

(f) Neratoses. The treatment of keratoses 
on cr about the lids does not differ from 
that of papillomata or similar pre-malig- 
nant esions elsewhere on the body and is 
carrx-! out by meansof surface applications 


-— 


of radium. If the lesions are situated on the* 


lids well removed from the lashes, the ap- 
plicet»sn presents no difficulties and a 
singe application is usually sufficient. In 
case the lesion is directly over the lens 
wher the lids are closed, the lens is pro- 
tected by the use of the gold shield pre- 
vious described—if not, no special pro- 
tecti»» is required. In lesions &lose to the 
edge ст the lids and lashes, the only danger 
is ер поп of the latter andi in such cases 
the treatment is best carried out by means 
of several light applications some weeks 
apar ratheg than by a single heavier dosé. 

(g Nevi апа. dngiomata of the Lids. Жће 
treatment of nevi of the lids is followed by 
extremely satisfactory results in the vast 
majcrty of cases, as is the case with nevi 
in general. This may be accomplished by 
either one of two general methods, tN se- 
lectier depending entirely upon the degree 
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of involvement in the particular case and 
more especially upon the depth te which 
the vessels extend. If the lesion is a capil- 
dary nevus limited to the skin, and in an 
accesswble position, treatments rmv be 
carried out by a number of light appl ca- 
tions of radium. 

An excellent and satisfactory metaod is 
as follows: The lesion is shielded vita a 
lead shield, an opening being cut tc expose 
the nevus and a narrow margin of nor nal 
skin. Over the aperture in the lead i5 placed 
a piece of pure gum rubber (dental rubber 
dam) 1 mm. thick and upon this aga n the 
radium applicators. For this parzicular 
type of nevus 10 mg. needles of monel 
metal are satisfactory, using a dose of 40 
to sc mg-hr. per sq. cm. 

Such an exposure is repeated at intervals 
of tw to three or even four monzks, de- 
pending upon the degree of reacti»r. The 
ideal reaction is a minimal erythema wth- 
out vesication. Graduallv the coler fzdes 
out and the ultimate cosmetic resul- is 
extremely satisfactory, if plenty ot t me is 
takem for the treatment. 

If the lesion is a true cavernous angio na, 
we recommend the implantation œ cold 

.filtered radon seeds of o.5 mc. strength 
and spaced rather more widely thaa wculd 
be the case in treating a malignan: es оп. 
Such a treatment, if carefully carr] out, 
seldcm needs to be repeated. The vesels 
constituting the lesion slowly unce-gc fi- 
brosis and ultimately disappear. It 15 im- 
portant not to overdose such lesions as the 
very vascujar tissue tends to breaz down, 
leaving an undesirable degree of scar-ing 
when it later heals in. 


MALIGNANT LESIONS OF THE 11105 


* (а) Rodent Ulcer and Epithe(joma. Ir 36 
unselected cases of malignant lesiors about 
the eyes, 11 were diagnosed by bmosy as 
pf the rodent ulcer type, 1 squamous cell 
epithelioma, 1 granuloma with seccncary 
involyement of glands, 1 malignart er do- 
thema, 3 were epidermoid carzmoma, 
the balance simply epithelioma Only 
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I of these 36 cases ever developec sond- 
ary glardular involvement. 

In the zroup of 102 cases herein rescrted 
there were 3 failures, all the others having 
been cured so far as our present весовіѕ 
have been able to follow them. The fai u es 
are as ^o lows: j 

1. Female, aged seventy-two. T-eatel in 
1928. There had been a previous exeisom bl- 
lowed by -ecurrence, a second excision ¿nd =n- 
other recurrence. For this recurrence she vas 
referred ^or radium treatment. She was -reaved 
in June, 928, following which the lesion hea ed 
and remzined healed for one year, after whch 
recurrence took place in the retro-orbita sace. 
Further *reatment failed to control the £rov-h, 
which firally destroyed the eye and became cne 
of those very dreadful lesions in which he 
whole side of her face was destroved, so that 
one could look directly back inte the sphen oid 
sinuses. She finally died two years ater 

п. Male, aged fifty-three. First treated in 
1922. Omginally he had a lesion on his upper lid 
which wes cauterized and then excised. *cllcw- 
ing this iz recurred and was treated by mcium. 
It remained healed until August, 1125, «hen 
it recurred and was treated agair. “olcw ng 
another recurrence his eye was removec and 
the openmg closed with a skin graft А rec ar- 
rence devzloped under the skim graft anc mis 
resisted а | forms of radium treatmeat, sowly 
extendec, finally involved the bony vals of 
the orbit and became hopelessly mcuralle- 

ni. Male, aged fifty-four. The third fzilare 
probably should never have been treatee@. Че 
had а very extensive mass projecting frori he 
right orb- and, because the pathologica report 
was basa cell carcinoma, treatment was uacer- 
taken on September 12, 1931. The mass 111 zot 
respond as is usually the case in ths суре of 
growth amd a second treatment was g-ven on 
Novemoer 18, 1931. At this time hè was shcw- 
ing very definite mental symptoms ar d died on 
November 25, 1931. An autopsy wvealel he 
fact tha- the disease had extended alenz he 
base of the skull into the brain but had p-o- 
duced 3x5 signs or symptoms bv which its 
presence could have been ascertained ezrl er. 

It will be noted that in 2 of these taslu-es 
previous excisions on one or more occasic ns 
had besa carried out. A similar exper es ce 
has occarred in other cases so thet we Ре] 
justified in the statement that e»cisien of 
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these lesions introduces a great and some- 
times insuperable handicap to successful 
radiotherapy. We have no figures as го the 
percentage of successful results possi»le by 
excision alone, but there is no doubt what- 
ever that if such an excision fails it very 
seriously jeopardizes the chance of saccess 
by radiotherapy and for this reason isprob- 
ably unwise. If reliance against recurrence 
is to be placed upon radiotherapy as г post- 
operative procedure then the excision 15 
unnecessary since the same radiological 
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Remre from the Lens or either Canthus 
(Fig). Such a lesion presents a compara- 
tively simple problem— probably the sim- 
ples: of all about the eye—and may be 
trea: е1 either by a surface application of 
radium or by the implantation of highly 
filtered needles. While there is perhaps not 
muca choice between the two methods, on 
the woole the latter is rather more certain 
in its effect, seldom needs to be repeated, 
and s more likely to result in a parmanent 
cure If the lesion is known to be epider- 








Fic. т. Lesion on the lid remote from either canthus. This par шаг case was epidermoid carcinoma. Cornea 
. protected by gold shield dur rz treatment. 


procedure which prevents the recurrence 
would have cured the original lesion and 
the only result of the combination 1s addi- 
tional scarring and a poorer cosmetic re- 
sult than would have been secured by 
radiotherapy alone. 

From the viewpoint of radium therapy 
alone the cases may be divided into groups 
according to a number of different systems 
of classification. The present paper is »ased 
upon an analysis of the methods adepted 
and the results obtained in the treatment 
of 102 malignant lesions around the lxis or 
edge of the orbit and the cases have been 
arranged according to the particular prob- 
lem they present to the radiologist. 

1. Simple Rodent Ulcer on the Lic and 


moid carcinoma, it has the additional ad- 
vantage of making it easier to deliver the 
necessarily heavier dose without sloughing 
of tissue. 

Te-anique: Needles are used *containing 
10 næ each of radium element (salt) per 
centireter of length and having a wall 
thickness of о.5 mm. platinum. These 
needes are implanted under local anes- 
thesia, the number being determined bY 
the аяте of the lesion. Our practice is*to 
space these needles 2.5 mm. apart, i.e., five 
to I cm. of tissue and leave them in placee 
four to six hours, the longer period only 
if thet is much induration. One such«reat- 





Fic. 2. 
*. 


Excision of lesions of this type s, we 
believe, an undesirable method of treat- 
ment, resulting in a degree of scarrirz and 
deformity which is usually unsightl; and 
considerably less satisfactory than tne re- 
sults following radium. 

2. Lesions about the Inner Сат. The 
obvieus dangers of such lesions are two in 
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Early lesion near inner canthus у itbout mach ulceration. This was a case «^ roden- ucer; 
sirzle tre tment. 


number (1) destruction of tissue resu mmg 
in contracture and deformity of the lids, 
and (2) interference with the fenctcn of 
the lacrymal duct, resultmg in a vary 
troublesome epiphora. Ths may be due 
directly to the contracture just mentioned 
эг to occlusion of the duct mom tne cisezse 
itself. The prcblem in treatment is te е- 










Early rodent ulcer involving inner cantius asd surroureding lacrymal duct. Single tre: tiet t, no 
recurrence, no interferzi—e with th» functios of the lacrymal duct. 
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. 
Fic. 4. Rodent ulcer involving inner canthus, with moderat= ulceration. Single treatment by small pack, 
heavy filter. No recurrenee, no interference with lacrymal function. ° 
cure satisfactory healing of the malignant side » the nose and only involve the eve 
lesion with the least possible complication by ezsension later. At this stage, however, 
from either of these sources. it is possible to obtain a very high per- 

In the case of early lesions without dcera- centage of permanent cures with almost no 
tion (Figs. 2 and 3), almost perfect results disfigurement and therefore there is little 
may be obtained without either cf the excuse for permitting them to progress un- 
above complications. Frequently such le- til the eve becomes affected. Several of our 
sions actually originate on the skin of the patients postponed coming for treatment 

. 
е 
е 


Fic. c. Rodent ulcer, inner canthus, with mocerate ulceratior . single treatment ћу small pack, heavy ers 
no recurrence, no interference with acrymal function, 





Radiotherapy in Lesions about the Eye А 


9: 





Fic. 6. Rodent ulcer, twenty years’ duratien T-eatm 3t by implantation of highly filtered radium necd'es. 
Single treatment, no reaurrence. Moderate scarring and epiphora. 


because they had been told there ws risk 
of in игу to vision from the use of -adiam. 
Actually, the only risk is from сеах in 
securing effective treatment. 

ИТЧА moderate degrees of ulceration (Figs. 
4 and 5), healing may be secured with sur- 
prisingly little scarring or interfererc vith 
thé lacrymal duct, and the treatments are 


comparatively simple, either by surface 
applica ions, as already described oœ by а 
small pack. 

With extensive ulceration “Figs. 6 and 7) 
there has already been so much destruction 
of tissue that the primary object of treat- 
ment is to cure the disease, the cosmetic 
result »eing a secondary consile-atien. 





. Rodent ulcer, ten years’ duration. Treatmert by implantation of highly filtered neecles Single 


treatment. no recurrence, no eptphora. 
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Fic. 8. Lesion close to or involving outer canthus but without nch ulceration. This is a case of rodent ulcer, 
duration three years. Implantation of highly filtered neede, cornea protected. Single treatment, no re- 


currence. 


Contraction and scarring are inevitable 
under such conditions and more or less per- 
manent occlusion of the lacrymal duct 15 
to be expected. Such lesions, as a rule, are 
better treated by heavily filtered radium 
in the form of needles embedded in the 
tissues than by any form of surface appli- 
cation. However, there are numerous ex- 


ceptio-s to this statement and no fixed 
rule сап be laid down. One can only ex- 
press a personal preference in favor of the 
intersstial method as a first choice and an 
extemal application in the form of a highly 
filtered pack as second choice. 

3. Lesions near the Outer Canthus without 
or wt Slight Ulceration (Figs. 8 and 9).. 





Fic. 9. Rodent ulcer close to external canthus. Required two treatments. Slight scarring with epilatio 
cilia. No recurrence- 





Fic. то. Rodent ulcer involving outer canthus with exte sive ulce-a-ion. E ight years’ duration. Sirgle t est- 
mentsScarring and loss of tissue due to disease prior to treatment. There has been no recurrence ів thr-e 


years. 


This group is intended to include lesicns 
along the edges of the lids either upper or 
lower, close to but not actually involving 
the external canthus. Their treatment is 
usually quite simple, the only prcblem 
being chat which is presented by the akncst 
cerjain epilation of the cilia. Genera lv this 
„would be considered of secondary impor- 


cance. The treatment is czrried ovt by 
-verting the lid, shielding the whole ese 
md the cther tissues by a suitable Ead 
stuield and applying radium either as а 
surface application or by the inse-tior ef 
ughly kered radium needles, both ef 
which me-hods have been previcusly de- 
scribed. 





Figgf т. Rodent ulcer, four years’ duration. Verv extensir2 with loss« f tissue down to bone. Healed following 
two treatments. Markedscerring due to previous loss of tissue. 
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4. Lesions Involving the External Canthus 
and Accompanied ky Marked Ulceration 
(Figs. 10 and 11). The seriousness of this 
type of lesion appears to depend very much 
upon whether or not it has become fixed to 
the bony structures of the edge of the orbit. 
In several cases in which this has happened 
failure has resulted and ultimately the dis- 
ease has destroyed the eye, the bony wall 
of the orbit and terminated fatally by di- 
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men: will either be promptly and perma- 
пеп successful or else that radium treat- 
men- will never control the disease, but 
that сле lesion will continue to heal and 
break down repeatedly, until it results in 
very -xtensive destruction of tissue. This 
reso ves itself into a slowly losing Battle in 
whieh. in our hands at least, neither in- 
tens v2 high voltage roentgen therapy nor 
teleradium therapy (using a 4 gram pack) 





Vic. 12. Hyperplasia of corneal epithelium. Treated by app lation direct to cornea through 1 mm. rubber 
secondary filter. Two treatments, recurrence two years. 


rect'extension. In 2 such cases already re- 
ferred to, the lesion had first been excised, 
which lends support to our opinion that ex- 
cision is unwise in these cases. 

The actual details of the radium treat- 
ment are determined by the individual case 
but take the form either of a surface appli- 
cation as previously outlined, a pack ap- 


plied exterhally or else the implantation of 


highly filtered radium needles, the latter 
being the method recommended if there 15 
deep i involvement or fixation of the lesion. 


The latter carries slight theoretical risk of 


radionecrosis of bone though we have not 
encountered this misfortune and think it 
deserves much less consideration than the 
risk of failing to control the disease. Our 
experience has been that the result of treat- 


has materially altered the outcome or 
chanzed the course of events. It is there- 
fore of the utmost importance that the 
disease be treated early and that the pri- 
ma^ treatment be properly carried out. 

Some of these lesions, on the*ther hand, 
tend to extend either along the lids or 
aro.17d the external canthus to involve the 
upper lid or the skin of the face. This fre- 
quertly results in great destruction of tis- 
sue cad masked disfigurement, all of which 
mas easily be prevented by suitable early 
anc effective treatment. 


DISEASES OF THE EYE PROPER 


1. Lesions Involving the Cornea. 
«n Hyperplasia of the Corneal 
liun (Fig. 12). Simple hyperplasia of 
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epithelium of the cornea is one of the very 
common degenerative changes of zdwaac- 
ing years and in the vast majority of cases 
пе doubt requires no treatment. In certain 
cases. however, the hyperplastic tissue m av 
so encroach upon the cornea overlyirg -he 
lens as tò interpose a mechanical bargier to 
visior which calls for some measure »f re- 
lief. Racium, by its property of destroy ng 
this rroliferative tissue, offers a very easy 
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"issue is taken on transparent cell doid ard 
having -cansferred this to а piece of ег 
7011, an opening is cut in the latter as n 
-he treasment of lesions on the skin А ресе 
of rubbe tissue т mm. thick (dental ri»ber 
dam or its equivalent) is taen cut te it 
over the entire cornea’ extendirg созуп :n-o 
each сот junctival sulcus, is steriuzed aed 
placed ға position. Over this and п dret 
contact with it is placed the lezed sh еН, 





Fic. 13. Epithelioma of cornea. Applicaton direct to cornez. Satisfactory result, single treatraent 


and convenient means of removnz the 
айс су. Two treatments three months 
apart have been sufficient in the czses 
treated. The first application removed the 
bulk of the hyperplastic tissue anc i- is 
just possible that a single application mizht 
have been sufficient. However, at the end 
of th-ee months, while there was no іе есі 
in vision, a thin film could still be seen on 
the'cornea with a glass, and this lisap- 
peared completely following the second 
application. No undesirable rgacticn oc- 
curred at any stage of the treatmeat, al- 
most no discomfort to the patient, and 
there have been no harmful sequeae in 
any cases treated. 

Technique: The eye is cocainizec. The 


»ver the aperture of which the -adaim is 

applied. In our cases the applicators fase 

been monel metal needles conta ning ro 

mg. eaca of radium element and these aave 

been le& in contact (i.e. with the rubber) 

for ene hour, i.e., approx mately 32—40 \ 
mg-hr. The rubber secondary filter is ccn-/ 
sidered of especial importance. + 

(b) E»ithelioma of the Cornea (Vig. 13). 

The гек піса! problem presented 5- an 

epithel:sma developing on the cornea af- 

fers from the treatment of hyperplasia or ly 

in the matter of dosage, the malignant le- 

sion rezuiring a heavier application. Cur 

experierce is limited to the trea-ment of 
2 cases, in which the lesion had previcu -ly 

been escised in whole or m par: ard in 

which the radium treatment wes apoled 

as a pestoperative procedure. But -here 
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seem to be no difficulties in applving the 
same method as the primary procedure and 
it is believed that in any case it should be 
considered before any suggestion of enu- 
cleating an otherwise good eye is acted 
upen. Our experience of 2 cases is obviously 
too limited to justify any conclusions ex- 
cept that the technique is simple. Both 
these cases have resulted satisfactorily so 
far as the lesions treated were concerned, 
thoagh one patient died later of another 
disease. 

All writers refer to the fact that the eye 
tolerates this treatment well. Inasmuch as 
most of these lesions would be recognized 
comparatively early and a biopsy 15 neces- 
sarv, there seems no objection to the re- 
moval of the greater part of the lesion 
merely for purposes of biopsy and to follow 
this Ьу the postoperative application of 
rad. um. 

(c) Diseases of the Lens. Cataract has 
beea treated by means of radium by sev- 
eral observers and there are a number of 
articles in the literature as far back as 1914. 
One of the most complete is by Cchen and 
Levin? in 1919. Their conclusions were that 
of 24 cases studied there had been some 
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improvement in 87.5 per cent. The reports 
of la-er writers are not so favorable and 
the general conclusion which we have 
reached from a survey of the literature 4s 
unfzvorable to this method as a means of- 
deaing with the problem of cataract. 

(&) Intraocular Neoplasms. Melanotic 
sarc} ла: Melanomata in the eye may occur 
in tne conjunctiva, in the iris and ciliary 
bod. and in the choroid.?./9.3.12.5 A few 
worxers have treated these lesigns by the 
imp zntation of radon seeds directly into 
the tumor. An excellent article on the sub- 
ject s that by Stallard! in 1933. While i 
theme appear to have been some evidences 
of preliminary improvement, the method 
is svicable only for rare cases in which the e 
removal of the eve is contraindicated, and 
it is sall the case that the most satisfactory 
treatment is enucleation of the eye fol- 
lowec by intensive and prolonged postop- 
erative irradiation. Our own experience has 
beea limited to this method of treatment 
by w-ich 70 cases have been treated. The 
proper analysis of this material, and indeed 
of tae whole problem, has proved to be so 
соптрісасеа as to make it unsuitable for 
incl 15 on in the present paper. 


REFERENCES 


1.e?raLLARD, H. B. Radiant energy as pathogenic 
and therapeutic agent in ophthalmic diseases. 
Brit. Y. Ophth. (supp. 6), 1933, рр. 1 125. 

. BLEGVAD, O. Verletzungen des Auges durch 
Radiumbestrahlung. Æcta ophth., 1931, 9, 


32—52. 


t2 


ioe) 


‚ Srock, SALLMAN, and Комек. Cited by Stallard, 
ref. 1. 

4. ROHRSCHNEIDER, W. Experimental cataract due 
to small doses of roentgen rays. Ztschr. f. d. ges. 
OpAlf., 1930, 23, 289. Abs. Arch. Op 4th., 1930, 
4, 966. 

c. Knapp, A. Series of radium injuries * an eye. 
Arch. Ophth., 1932, 7, 619-620. 

6. RounscuxEipER, W. Schädigung der Augen bei 
der Róntgenstrahlentherapie | extraokularer 
Erkrankungen. Deutsche med. FY chaschr., 
1932, 58, 1126-1128. 

7. 7855, А. Extraktion eines Róntgenstars. Zystein- 

reaktion in der Róntgenstarlinse. Ztschr. f. 

Augenh., 1934, 83, 260-263. 


8. Сенем, M., and Levin, I. The action of radium 
en cataracts. ў. dm. M. Ass., 1919, 73, 1193- 
200. 

о. De хѕом, J. W. Melanomata, their morphology 
ind histogenesis, etc. Edinburgh M. F., 1925, 
72, 501—732. 

то. Evine, J. Problems of melanoma. Brit. M. 7., 
939, 2, 852-856. а 

it. Saty, D. Т. Evidence showing existence of 2 
distinct types of pigment cells capable of 
siving rise to melanotic tumors. Bull. Yohns 
“Yopkins Hosp., 1925, 30, 185-198. | 

12. Ссеми., L., Heckenrotn, F., Mosincer, M., 
ind Sarvan. Remarques anatomiques sur 
an cas de naevo-épithéliome métastatique 
ichromique, apparu 3 ans aprés l'extirpation , 
{ип mélanome oculaire. Bull. Assoc. franç. р. 
„шае du cancer, 1933, 22, 297-305. 

13. Hc opscuixskv, К. Augensarkome bei Ratten, 
aervorgerufen durch abnorm lang 
3oletteinwirkung. Deutsche med. We 

133, 59, 530-531. 






Vou. 35, No. 5 


LISC 


Dr. Ерсак W. Spackman, Philad.lpaia. 
I,have listened to Dr. Richards’ presentation 
with a very great deal of interest ard satis- 
faction because the work which he has done 
and the results which he has accomplished have 
paralleled our work at the Wills Hospital for 
the Буе, in Philadelphia, almost exacly in 
every detail. 

I heve nothing further to add, but woud Ske 
to especially emphasize four or five »oints 
which he brought out. 

There certainly is no part of the body re- 
quiring greater care and accuracy in trea-ment 
technique than about the eye. We have, -here- 
fore, regarded roentgen rays less acaptable 
than radium for this work as radium can be 
placec very accurately and very small portals 
of entry used. 

In -he first place, the dangers of wcrk ng 
with ratlium about the eye have been geatly 
exaggerated in the minds of the general ргас- 
titioner and the laity. At the Wills Hospital, 
we have never thought it dangerous to g ve as 
much as two erythemas; in fact, we haveof-en 
given īve to six, and in malignancies, corsider- 
ably more than this. We have not caused any 
cornes! ulcers as far as we know that could be 
directly traced to radium treatment, nor heve 
we bac more than one or two cases that could 
be regarded with suspicion as far as glaucoma 
“or cataract is concerned. 

The-efore, our experience has been tha- tais 
danger in the application of radium or reeatgen 
rays to the eye has been considerably -x:g- 
geratec. І believe there is a reason for ti ac. I 
believe with insufficient infiltration, voa ¿re 
liable со have more trouble. I think the to-al 
dosage must be considered in all cases ard хе 
must not givg repeated doses, especially to nc n- 
malignant conditions without keeping in miad 
how mach we are giving as our total dosaze. 

The second point is, in treating vernal ca- 
tarrh, we have used a slightly different method 
than that of Dr. Richards. We have everted ne 
lid ane applied the radium directs by the s- 
called ironing method, giving treatments eve-y 
week тэ ten days, 10 mm. bare steel needles, 
from six to eighteen minutes’ application. Our 
results have not been very good as far as tie 
appearance is concerned. As far as the suojac- 
tive gf mptoms are concerned, we have hzd 
gregf relief but at least so per cent of our cases 

ve recurred the following year. 
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The third point is, їп treating aevi and 
1emargkcma, our experience has beer tha- the 
slower they have been treated, ti» better. 
- think the mistake often made їл trezting 
“hese birthmarks, especially abou- the eye, is in 
attempting to treat them too rapidly. We aave 
therefore given treatment app-ox тає21у every 
two to three months instead of week y o- caily 
to these cases, and over a period of f ve years 
have had very good results. А 

Next, we are mistaken sometimes in these 
innocent lesions, especially along rhe tarsal 
border. We cannot emphasize too st-oagly 
getting a biopsy in every possible case, waether 
we are going to fulgurate it cr -rear iz with 
radiatior . 

Next, ж malignancy, we have been mpressed 
very greatly in these questionable cases. es- 
pecially about the canthi where there ma~ be 
extension back to the alveolar tissue, cnc Fave 
lasisted i every case on emucleat or, rot 
recessarily before commencing treatmert but 
some time during the treatmert. 

I would espec.ally like to ass Dr. Richards 
vhat his results have been in cases whe-e the 
zlobe has become involved and treated witt out 
onuclestior . Our results have been rather poor. 
After enucleation, we have packed the orbit 
vith rad um, applied radium packs œ the 4- 
жат racium bomb and cross-&red w th ceep 
^entgen tierapy from every possibb diec- 
- on. 


Dr. WALTER S. LAWRENCE, Memphs, Tenn. 
twing to the fact that this Socety ca-ries the 
зате of the American Roentgen Ray Society, 
| think ovr attention might be celled tothe act 
лаг most of the results, if noc 211, thar Dr. 
sichards has shown us here can ое had vith 
-oentgen rays instead of radium. I second en- 
"rely what Dr. Richards said abonat the taler- 
aace of the eye. At the Tennessee Academx of 
Cphthalmo ogy, I found the He prevai ed, 
that he has mentioned, among laymea znd a 
g-eat many physicians. They are all afrzic of 
treating round the eye with гоевссев racia- 
tion. I have done a great deal of -his werk in 
rears gone by ard I have never seer any re- 
grettable sequelae from using roentgem racia- 
поп around the eye. 

In 1931 I treated a case wath as much as 
2,200 г, giving half through the frort o7 -he eye, 
and halt cf it laterally. The diagnosis nad been 

. 
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determined by incision through the temple. 
The lymphosarcoma.was so extensive that it 
couldn't be removed. High voltage roentgen 
therapy removed the tumor and left the woman 
able to work at her position as stenographer 
to this day. 

I would also like to s&v that these little papil- 
lomas which occur on the margin c: the lids 
are very easy to treat. They can be removed, 
all of them, by fulguration carefully done, with- 
out leaving any scar whatsoever. À scar is a 
lesion that you are attracted to the moment 
you see the patient. Here, if you part the 
lashes a vear later and look where the little 
growth was, you may be able to see a scar but 
it does not spoil the lashes. I suppose I have 
removed two hundred of them. 

One other point, I would like to ask more 
about the epitheliomas of the conjunctiva be- 
ginning at the nimbus and making a little 
tumor nourished by a nest of congested blood 
vessels. I have treated, in all, eight cases of 
that kind. I treat them with unfiltered roentgen 
rays, parting the lids and holding them apart 
with a lid retractor, and giving about an 
erythema dose, certainly the first onc is a little 
less, and I have seen them disappear and not 
reappear within the last two years. 

Dr. RicHarps (closing). In геру to Dr. 
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Spackman’s question as to the treatment of 
lesicas which have involved the retro-orbital 
tisswes or the eye itself, we feel under those cir- 
cumst&nces the prime requisite 15 to save (ће 
paticn-’s life even if this necessitates the sacri- 
fice о! his eye, and we hardly have an opinion 
as to which of the two methods is preferable. 
We have deliberately irradiated these by the 
4-grim radium bomb until the disease seemed 
to be controlled. In doing that, we set up a 
secen- ary glaucoma which required removal 
of the eye. Or, secondly, we have deliberately 
removed the eye and administered treatment 
pos cperatively by the same method. 

А co the relative merits of radium and roent- 
gen radiation, I have a paper in preparation for 
one e^ our Canadian societies which I have 
callec “The Biological Conception of Dosage,” 
in wk ch I have expressed the opinion that in 
these superficial lesions of small size, it is en- 
tirey immaterial whether you use roentgen 
rays or radium so long as you give an equivalent 
dos. I don't think I would have any doubt at 
all -Fat the same results could be obtained by 
unfl-ered roentgen rays or by radium. I think 
thæ radium js an instrument of a little greater 
precision in these small lesions but that is all. 
So “ar as the therapeutic results are concerned, 
they should be equal. 
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ROENTGEN THERAPY OF THE PELVIS IN 
THE TREATMENT OF CARCINOMA 
А OF THE СЕКУГХ*Ї 


s Ву BENRI COUTAR P 
Chief of the Service cf ;"oeutgen Therapy, f sstitut du Radium 


PARIS, 


COMPLETE statistical examinat or of 

the results obtained at the Instit-t du 
Radium of Paris University in cases of car- 
cinoma of the cervix uteri will be publ shed 
shortly. The statistics will cover the -ears 
1919-1929. We shall therefore in this paper 
content ourselves with but summary indica- 
tions of the results obtained in our de»a-t- 
ment at the Curie Foundation by the vse 
of roeatgen rays, either alone or assoc ated 
with -adium. We shall confine ourselves 
essendally to a description of the roer tgen 
technique which we have used in oar ma- 
terial consisting of cases of Stage 111 car- 
cinoma, extensive invasion of both para- 
metriz, reaching the wall of the pelvis aid 
of a number of extensive recurrences after 
operation. 

A. MATERIAL 


A division of our material into -hree 
groups according to the era of treatment 
.will permit a better appreciation o! the 
progress made between the years 191c aad 
1929, the pened under discussion. 

(a) 1919-1 During this period tae 
roentgen i was of but limited effi- 
ciency. The tension was low, scarcely 170 
kv., the total dose low, always less thin 
6,000 ^, the daily doses high, for exar p e, 
800 r. Treatment occupied but fifteen or 
twenty days. Two to four fields were used, 
each about 400 sq. cm. in area, at a skin 
focal distance of 50 cm. 


Dunng the course of these four years of 


IMvestigation the roentgen rays coals эе 
considered as an imperfect supplement in 
cases too extensive to be treated bv istra- 
сауга. radium alone. There were no five 
Year sarvivals in this group. 

(b) 3-1927. During this period tre 
T Ae reached 180. We gradually 


2 Trarslated from the French by Dr. R. Stewart-Harrisn, Pasader: 
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gdzarned sow to apply a dose of double the 
foregoing to the pelvis, that is, abowt 
12,000 г. The fields were increased in nam- 
ber to ten, whereas their size was redi ced 
їр 200 {© 300 SQ. cm., on oceasions tc even 
less than 200 sq. cm. The focal skin dis- 
tance was increased to 70 cm. The max- 
mum dady dose was reduced to оо cr 6co 
^, and tee duration of treatment was im- 
creased to twenty-five to thirty days and 
then gradually to forty and even to ‘ortr- 
ive days This increase in time was not the 
-2sult of therapeutic considerations, stricthy 
speaking. but rather was dictated t us by 
-he necessity for preserving the general cor - 
tition of the patient. 

In several cases we thought that aa ur- 
satisfactery result was due to treatmert 
over too long a period; we returned there- 
‘ore to the short treatments lasting thi-ty- 
-wo, яту, or twenty-five days, or even 
ess. Ths reduction in the time of -rea - 
ment was accompanied by an increzse 13 
тле proportion of accidents amd sequelae 
due to treatment, and there was no mcrease 
-n the number of cures. Nevertheless. tak- 
по cases of Stage 11 and the postopera-ive 
-есиггепаеѕ together, we find for this period 
a five year survival rate of 20 cut cf 71, cr 
28 per cent. For the Stage mı cases alcne, 
we find a survival rate of 19 ouf of €o cr 
32 per cent. 

During this period we began, to realize 
aot only that external roentgen irrediation 
was a very valuable adjunct to intrecev tel 
carie therapy in Stage 11 cases but alo 
-hat, unzssociated with radium, roentzea 
rays could, in certain cases in whica m-re- 
civital terapy was impossible, be made to 
~ield sacsfacto-y results. Net only cauli 
-he carcmoma be made to disappear from 


, California 


gr Read at the Thirty-sixth Annual Meeting, American =oentgen Rey Society, Запіс City, N.J., Sept. 24-27, 1935. 
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the parametria, but also the primary lesion 
could be healed, which from the point of 
view of external irradiation is usually a 
more difficult problem. 

(c) 1928—1929. In 1928, our collaborator, 
Baclesse, took special charge of the in- 
vestigation and treafment of the cases of 
cervical carcinoma and his results and con- 
clusions have assumed an ever increasing 
importance. 

Baclesse was of the opinion that the first 
duty was to avoid accidents due to treat- 
ment. This led him to maintain the dura- 
tion of treatment at first at thirty-five to 
forty days, subsequently to increase to 
forty-five to fifty davs. As a result of this 
increase and of a better and closer knowl- 
edge of the local and general eects of 
radiations, he was able to give doses of 
13,000 to 14,000 r. The increase ir time of 
treatment and reduction of the daily dose 
made it possible to avoid dangercus reac- 
tions, useless suffering and even excessive 
fatigue. At the same time there was an im- 
provement in the results which, for the 
Stage 1 cases alone, reached 36 per cent. 

Equally, after 1923, there was a steadv 
improvement in the results obtained among 
the patients treated with roentgen irradia- 
tion alone, although thev were verv inferior 
to the results obtained Ьу the associated 
method. 

Technique. To illustrate the technique 
that we have employed, we will commence 
by reporting 2 successful cases. The first 
was treated by roentgen rays associated 
with radium, the second by roentzen ravs 
alone. 

It mustebe strongly emphasized that the 
details of dosage do not represent an inflex- 
ible scheme of treatment and are only to 
be used as an indication of the order of 
magnitude. The doses given were measured 
on the skin, with back-scattering, by a 
thimble chamber recording dosimeter. The 
dose of each treatment was measured di- 
rectly. 

Roentgen therapy associated with trtracavital 
curie therapy. 

Case 1. Madame Mer., aged thirty-nine, 
weight 65 kg. Epithelioma of the cervix invad- 
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ing the whole of the right parametrium and 
part «€ the left parametrium. 

$езегтЬег 8, 1924. Beginning of roentgen 
treatment: 180 kv., 4 ma., filtered through 2.5 
mm. n, skin focus distance 55-65 cm; eight 
fields: the right and left iliac fossa, the right 
and cft lumbosacral regions, the righg and left 
glut-al regions and two laterals; field area, 380 
sq. em. The fields overlapped at their edges. 
Twe :7eatments were given daily, one in the 
тогаз, one in the evening; ten or eleven 
treatments a week. Duration of eachetreatment 
50-75 minutes; dose per treatment, 150—200 r 
during the first twenty-eight days, then an in- 
terval of nine days on account of fatigue and 
finally treatments of 250-300 r during the last 
ten devs. The fields were irradiated in rotation, 
the seme fields never being treated twice con- 
secuz rely. 

October 23, 1924. Conclusion of roentgen 
trea-rent. Total dose: 10,300 r in fifty hours 
spread over forty-five days. Approxemately 
equzl doses were given on the right and left 
sides. 

Ocrober 25, 1924. Intracavital radium treat- 
ment. Dose: 29 millicuries-destroyed in the 
uterus, 26 millicuries-destroyéd in the. vagina; 
tota , 55 millicuries-destroyed, or 7,300 mg-hr. 
Dura: on of the treatment: five days excluding 
one lay's interruption. 

October 30, 1924. Conclusion of radium 
treacrent. Total duration of two associated 
trea-r ents: fifty-two days. 

Feb-uary 15, 1935. General and local condi- 
tion excellent. Skin aspect normal. Survival at 
pres2at is ten years. | 


Kocutgen therapy alone, without curie therapy. 

Case п. Madame Po., aged forty-eight, 
weight 60 kg. ` 

Nay 11/1926. Total hysterectomy for car- 
cincma of the cervix. ü 

Дег загу 9, 1927. Extensive recurrence invad- 
ing tae whole of the right parametrium. Sus- 
pecte invasion of the left parametrium. Dfefi- 
nite i- vasion of the right wall and of the vault 
of tas vagina. Ы 

January fo, 1927. Beginning of roentgen 
the: apy: 180-190 kv., 4-5 ma., filtered through 
2.5 mm. Zn; skin focus distance 57—74 cm. 
Eleven fields: right and left iliac fossa, right and* 
left gluteal regions, right and left lumbosacral 
гестот, and in the midline, one suprapuKc, one 
vulez , one perineal, one anal and опе sacro- 
coc-vgeal field; field area, 400 sq. cm. for the 
lateral fields and approximately 150 sq. cm.* 
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for the median fields. Some of the fields over- 
lapped slightly. Two treatments daily. cne in 
the morning and one in the evening. Du: at on 
ag each treatment fifty to sixty minutes. Dose 
per treatment 150 r during the first week, 200 r 
during the course of the second and thirc veeks, 
250 r dusing the fourth and fifth weeks The 
fields were irradiated in rotation as far as 
possible. 

February 11, 1927. Conclusion of treatment. 
Total dose: 11,200 r in forty-five hours spread 
over thirty-three days. The right side and the 
middle of the pelvis received 8,500 r, the left 
side of the pelvis, 2,700 г. 

1935. Excellent condition locally ard gen- 
erally. Survival at present eight years. 

It is worthy of note that in this secord case, 
although intracavital radium was not em- 
ployed, it was not necessary to increase the 
dose of roentgen rays seriously in comparison 
with the first case which was treated by r»ert- 
gen ray® associated with radium. 


B. TECHNIQUE OF ROENTGEN 
TREATMENT AS EMPLOYED 
AT PRESENT 


(1) General Principles. At present we are 
using a tension of nearly 200 kv., a current 
of between 4 and 5 ma., a filtration of 2 
mm. Cu, and a skin focus distance of rom 
70 fo go cm. The intensity varies between 
*3 and 5 r per minute. The total dose ard 
daily dose will be discussed below. 

The intracavital curie therapy has »een 
developed mic à method which now rz- 
mains fairly constant. The anatomical сол- 
ditions of the region favor the use of racium 
intracavitally in a way that is not fcurd 
for the other localizations of malignant 
disease. The details of the intraca-ital 
treatment are determined by the ‘cal 
pathological conditions for the greater part, 
whereas the details of the roentgen treat- 
ment are chiefly determined by the gereral 
condition of the patient. А 

The dose of radium is usually close © éo 
millicuzies-destroyed (8,000 mg-hr.), 3> in 
she vagina and 30 in the uterus. According 
to the local condition (extent of infecsoa, 
pateno of the cervix, elasticity of the 
vagina), the uterine and vaginal treatments 
are carried out simultaneously or coasec 1- 
tivelv. The radium treatment usua ly ос- 
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cupies aout six days. It may be a dzy 
shorter er it may be increased to 2ight or 
ten day=. и 

The cetails of the radium treat nen- zs 
carried sut in these, as in the other cases 
of the Irstitut du Radium by Regaud and 
ais collaborators, have been desertbad 
n varicis publications?’ and reference 
should t= made to these standard »uol cz- 
-ons. 

In the material under discussior , :n-rz- 
-avital r-dium treatment has been carried 
out in ezery case in which it was 2055 be 
either before or after the rcertgem mea - 
ment, ttough usually after the latce-. 
hen asociated, the two treatments are 
5laced as close together in time as possi le. 
The fact that external irradiation lead: © 
z reducmon in infection and of hemor 
rhage is an ind-cation for conmencirg ал 


associated treatment with external ire 


diation a the first act. In the cases treazed 
with roertgen rays alone, the essential or- 
traindication to radium treatment vas zhe 
extent or type of the local Г | resulting 
i- the technical impossibility of satstic 
tory intr3cavital curie therapy, e.z.. dis 
: ppearanee of (ле cervical canal, inelas-ic- 
itv of the vagina due to spread of -he cis 
case or severe purulent infection. [1 those 
cases which are treated with roentgen rays 
end radiem it is necessary to reduce Ñ> 
roentgen dose to some extent, though ehis 
reduction is not marked and should aoc 
exceed 2 per cent of the dase that would 
Fave bee given if treatment had been 
confined то the use of roemtgen rays. In 
tte case of associated treztmen-s, “he 
rentgen radiation is directed chiefly t» -he 
parametr a although it is evident tha- the 
cervical =gion will receive а very nca-l* 
equal йозе. 

Univerzal experience has showa Ња : 
iatracavial radium alone wi lead to sac- 
cessful treatment in comparatively imisec 


1 Regaud, C, and collaborators. Sur la techmque de la eerie- 
terapie dans їе cancer du col de l'utérus. 8uZ. dss frans f 
I'Ziude du can=r, 1920, 6, 224-257. 

* Lacassagr-, A. La radiothérapie des Sithéliomms du cc 
ucerin à l'inseut du Radium de Paris. Arch ae ГУ. ае adam 
1332, 2, 95-122. 

> Coutard, 3., and Regaud, C. Résultats et techn que c 1: 
гэепїпепһёг=эїс dans les cancers du col ded utérus. F de raies 
€ d'électral., 325, 10, 152-154. А 
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cases of carcinoma of the cervix whereby 
the duration of treatment need not exceed 
six to ten days. On the other hand, as our 
results have shown, roentgen rays alone are 
capable of yielding cures in more extensive 

cases that are not amenable to any form of 
intracavital curie therapy, but, in these 
cases, it has been necessary to adopt treat- 
ments lasting from thirty-five to fifty days. 
The intracavital curie therapy produces 
strictly local effects and a caustic destruc- 
tive action of the radium being limited to 
non-vital regions may be accepted. In the 
case of roentgen therapy, this is not so 
and it is necessary to find a method of 
treatment producing effects on the neo- 
plasm sufficiently intense to cause its 
eventual disappearance and at the same 
time to avoid the production of serious irra- 
diation effects on the other tissues, neces- 
sarily irradiated, the volumes of which are 
large and whose functions are important. 
An increase in the duration of treatment 
seems to make this possible. 

It is then possible to cure carcinoma of 
the cervix with extensive invasion of the 
parametria with a tension of 200 Ev. ‚ but 
the treatment is long and difficult in the 
average case and the results become very 
unsatisfactory as soon as the patient ех- 
ceeds a weight о of 7о kg. It seems possible 
that the treatment may be slight!» short- 
ened? and considerably facilitated by even 
a moderate increase in the tension. Thus 
a tension of 300 kv. would be a definite 
improvement not only because the per- 
centage depth doses could be increased but 
also because the effects on the vascular 
connective tissues might be reduced. There 
would therefore be less reduction of the 
radiosensitvity of the epithelioma during 
the course of treatment. As a result certain 
new growths regarded at present as radio- 
resistant might be found to be relatively 
radiosensitive. 


(2) Details of the Roentgen Therapy 


(a) Daily Dose, Total Dose and Duration 
of Treaiment. It is true that intracavital 
curie therapy has a tendency to increase 
a pre-existing local infection, but its great 
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advamtage lies in the fact that by this 
means it is possible to bring the energy 
exact y where it is needed in a cavity walled 
off Fy soft tissues of comparative thickness. 
The mentgen therapy, on the othes hand, 
тау cause the reduction or even the dis- 
appeerance of infection and hemérrhages 
but the energy destined for the cervix must 
cros the lower half of the abdomen and the 
bon. structure of the pelvis, and may 
theme ore affect the general condigion dele- 
teri»usly. 

I s necessary to consider the suscepti- 
bili-y and to avoid an early intolerance on 
the part of the patient. For this reason it is 
usu у advisable to start with small doses 


and increase them subsequently, particu- e 


larl- f the fields are large. 


‘Thus we have started treatment with ; 
ассо пеаппець уш 
dos-s of 100-125 r per seance, or 209-250 r/, 


daik. After the first week the patients will 
often tolerate larger doses and we have 
usual y been able to give doses of 300-350 r 
daily to be increased again after the second 
or lerd week to доо or even 500 r daily. 


Thi dosage may be continued for a week |, 


or t», as in the case we have described. 

As far as possible general effects of the 
irral ations are to be avoided. Thus Ver- 
tiga sickness, sensations of muscular fa-* 
tige, particularly of the legs, cardiac 
troebles such as increase in the pulse fre- 
quency, arrhythmia or drop in blood pres- 
sure are an indication not to increase the 
intemsity of treatment unless they are 
sliga: and evanescent. 

Ih general terms, we do not exceed 10,- 
оос в in five weeks, 12,000 r iit six weeks, 
13,9C2-14,000 r in seven weeks. Our experi- , 
enc? eads us to believe that a cure may be 
obtained with a dose in the neighborhóod 
of г? ооо r when it is necessary to treat the 


whale of the pelvis (bilateral parametridl 


4 
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invasion), a dose which is reduced to 7,000- — 


8,0ec r when but half the pelvis needs treat- 
meat (unilateral parametrial invasion). . 

Towards the thirteenth or fourteenth 
day certain patients showing a predisposi- 
tior may present signs and symptoms of an 
irri-etion of the intestinal mucosa, the first 


sige of which is an increase in the frequency 


` 
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of the motions. One is forced to reduce the 
daily dose at once for the intensification of 
such symptoms could compel the term: na- 
tion of treatment before the total dose wzs 
suficently high to permit a suceessful 
resul-. 

Tbe ‘appearance of local reactions »f the 
integuments and general reactions cn cn the 
part of the patient at a later stage »f the 
treatment is due to excessive daily doses, 
havirg wegard to the size of the petien-, 
the thickness of the abdominal wall end cf 
the leyer of fat which protects the gut and 
to other pre-existing factors such as the 
degree of infection, the blood cen ition 
and, of course, the previous intracav:tal 
radium treatment, if any. For such reasons 
it will often be wise to reduce the daily dese. 
It is very necessary to avoid, if possib=, “h= 
late imtestinal reactions which may a»pear 
about the twenty-sixth or the fortieta cav 
which can develop into severe radio-epi- 
thelit s of the mucosa, and the reaczicns of 
the vulval, the perineal and inguina skin 
which may appear from the twenty-second 
to tbe twenty-eighth day. During the 
course of treatment, particular attention 
should be paid to keeping these regiors cry 
and clean. 

(b) Number of Fields, Size of Fielé and 
Dose per Field. At least four fields must be 


employed if a dose of 10,000 r is wo be 


| reached. This gives a dose per field of =, ос 


r; 2,5co r may be considered as a maximum 


| dose per field when the latter approzckes 


400 sq. ст. and should not be given ir less 
than -hirty days. When the duraticn of 
treatment teaches fifty days, it is possible 
to increase the dose per field to 2,805 - but 
above this figure permanent skin chenges 
aré likely to appear. 

The dose per seance for a field of 4CO sq. 
Cm. does not exceed 200 г; fer a fied of 
300 sq. em. it may reach 250 г. Two d fter- 
ent fields are irradiated daily, the :ane 
„field being irradiated once in three or foar 
days, according to the number of fields. 

Anverlapping of the field marzias 15 
only permissible if at least eight field are 
used. For instance, if but six fields are v sed, 
che dose per field is 2,000 r for a total Jose 
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of 12,050 r. The areas of overlap will then 
receive more than 3,000 r, which is danger- 
ous. If st is necessary to increase the dese 
above ¥2,000 r, it is advisable to increase 


Ee 


the nursber of fields, to reduce th» zre2 of ^ 


each a-d the total dose on each. The 
chances of overlap will then be reduced 
and sheald such overlap occur the da асет is j 
minimized. 

The most serviceable fields are the ilc 
fossa, the lumbosacral regions, the cluteal - 
-egions and three or four median fi*lcs. one 
above tse pubis, one vulva! field, one >eri- 
neal, and one sacrococcvgeal field. We have 


fc 


on occasions added lateral fields when the / ~ 


patients presented a narrow pe vis and | 
delicate »ony structures, butthese вез are ) 
not verrefficient at tensions below тос kv. 

The mteguments in the regicr of the ) ~ 
anus, the vulva and the ingainal tolds are 
more seasitive, the possibility of edema is ' 
here increased and in addition the phe- 
nomena of summation are found These 
conditicas lead us to reduce the size »f the 
fields, iradiating these regiens, thet is, the | 
median 3elds, and to reduce the dose оп 
zach field to 1,200 or 1,000 t. T hus, in de, 
case of a patient weighing abou- 7c kz., | 
we may have two symmetrical groups of; 
three fields, each of 2 250 Sq. cM., recam: ng ) 

1,500 r each and four median fields ezca ef | 
150 sq. cn. and receiving 1,700 г. This ar- | 
-angemest will permit a dose of 13,9oc r 
without marked erythema during the 
course сї the treatment and with no se- \ 
juelae, »either early nor late, other tian | 
oigmentstion. It is certainly desiraHe to 
avoid radioepicermitis for, with the large 
3elds involved, late modifications of the | 
vascular connective tissue may occur wich 
result in a subcutaneous indu*aton, and | 
should tvs be infected serious skin lesicns } 
may follow. 

The sre of the fields will cf course varv 
with the size and adiposity o* the patens 
zs well. In the case of patients weigh rz 
more than 70 kg. the maximum of 402 Sq 
cm. may be employed but in this connec- 
ton the general effects due to the voame 

2 tissue irradiated must not be forzo°t2m 
ja the czse of smaller patients, weigh ng 
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from 50 to бо kg., it is better in any case 
to choose fields not exceeding 250 sq. cm. 
The upper limit of the fields should not 
rise above the level of the iliac crests. 
“Complications such as slight fesons of 
the heart, the lungs or the liver call for a 
reduction in the size of the fields and great 
prucence with the daily dose. 
^— (e) Depth Doses at the Site of the Lesion. 
Under our working conditions the depth 
dose at the site of the lesion appears to 
vary between 20 and 40 per cent of the skin 
dose according to the size and weight of 
the patient. For those weighing over 70 
kg., abundantly fat, this depth dos» prob- 
ably does not exceed 20 per cent, in thin 
patients it may reach до per cent. For the 
average patient weighing between бо and 
65 kg., it may be calculated that грргохі- 
mately one-third of the surface dose reaches 
the lesion. The dose necessary for steriliza- 
tion of the lesion appears to lie between 
3,0co and 4,000 r at the site of the lesion. 
It is therefore necessary in a case showing 
invasion of both parametria to give a sur- 
face dose of approximately 12,000 т for the 
average patient of 65 kg., a dose that may 
be reduced to 10,000 to 9,000 or even 
8,000 r if the patient weighs cons derably 
less. With the tension of 200 kv. at our dis- 
posal we have not been able to obtain satis- 
factory results without the association of ra- 
dium when the patients have exceeded то kg. 
(4) The Rotation of Fields. The same 
field should not be irradiated several times 
consecutively; the fields should Fe taken 
in rotation which results in a bette- protec- 
tion of the skin and a better effect on the 
lesion. Thüs, where both parametria are 
to be treated, the order may be: first, an 
anterior fiel on the right; second, a poste- 
rior field on the left; third, a mecian field 
so arranged that each field is irradiated but 
once in four days. The dose per seance on 
the anterior fields is usually kep- a little 
below that on the posterior fields, partly 
because the tissues to be penetrated are 
less thick in front and partly because it 
sometimes happens that it is necessary to 
treat the anterior fields more frequently. 


(e} Direction of the Central Kay. The 
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centra! rays in the case of the iliac fields 
and the lumbosacral fields are directed 
obliquely towards a point 4 or 5 cm. lateral 
to the sagittal plane of the pelvis on the* 
side ef the field. This obliquity may reduce 
the cese received by the parametrium on 
the sede of the irradiation a little in com- 
parison with the energy it would receive 
from - vertical radiation cone, but the 
oblicuity permits the simultaneous irra- 
diatior of the lesion in the midline and of 
the epposite parametrium. By this means 
a bær utilization of the energy 15 ob- 
tainec. With regard to the other fields the 
direction is determined by the extent and 
situetion of the lesions whereby, in the 
case ct the gluteal fields, considerable help 
may be derived from control by rectal 
exaramation. 

(f Complications and Reactions. {hese 
may be early or late, the first being due to 
excessive daily doses, the second to exces- 
sive total doses. The immediate complica- 
поп: are represented by the general reac- 
поп, the intestinal troubles and radio- 
epicennitis. All these ought to be avoided 
if pessible. These difficulties are often found 
to fellow the association of fields too large 
for the weight of the patient with excessive 


dail > doses, in particular when the patients * 


are debilitated or anemic. Thus, in a pa- 
tien- weighing 44 kg., we impute a fatal ac- 
cidea- to intestinal derangement six weeks 
afte- the commencement of treatment with 
an excessive intensity of radiation. 

In a few cases late cutaneous and sub- 
cutzneous lesions have been observed. 
They are represented by chrortic indura- 
tion ef the subcutaneous tissues and by 
telaaziectasis. These are liable to occur 
shoad a definite radio-epidermitis dev elop. 

We have but seldom seen difficulties 
caused by the rectum and bladder when 
гоезтхеп rays have been employed alone. 
In -hese cases symptoms of rectitis or of 


cys ims do not develop. In cases in which, 


intmeavital radium has followed the roent- 
gen irradiation, it has not been very @xcep- 
tior 21 to meet with severe rectal and vesi- 
cal reactions followed by sclerosis and 
stercesis of the rectum. 


^ 
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SUMMARY 

Results. For the purpose of comparing 
the results of advances in technique curing 
the period 1919-1929, we have coms dered 
three separate eras of treatment: 


During the first period, to the end of 


1922. there was no success among tle pz- 
tients treated for carcinoma of the cervix 
(Stage 111 and postoperative recurrences) 
by roentgen therapy whether or not this wes 
coml ined with intracavital curie therapy 

During the second period, 1923-1c27, 
roentgen therapy, either associated with 
intracavital curie therapy or alone, gave 
five year survivals among 70 Stage 11: cases 
and extensive operative recurrences of 28 
per cent. For the Stage i11 cases alone the 
rate was 19 out of бо, or 30 per cert. 

Since 1928 our collaborator, Baclesse, 
has taken special charge of these cases. For 
the third period, 1923-1929, the col ected 
material has given a survival rate, for tke 
Stage 111 cases alone, of 36 per cent. 

Owing to the technical imposs bi ity 
of employing intracavital curie therapy, 
roentgen rays alone were employed m ce-- 
tain advanced cases and there has Feen a 
gradual improvement in the results al- 
théugh they are very inferior to those ob- 

• tained by the combined therapy. 

Technique. During the period under dis- 
cussion there has been a gradual de- elop- 
ment in the technique. At present ve are 
using a tension of slightly less than 2co 
kv. maximum, a tube current of © ma., 
filter 2 mm. Cu, focus skin distance 7c-go 
cm., which gives an intensity of 3-5 r min., 


` measured om the skin. 


The associated treatments have usually 
commenced with roentgen rays with r- dim 
subsequently, the doses being about то per 
cent larger when roentgen therapy is used 
alone. Except in the latter groyp the rays 
havebeendirected chiefly on the paranetia. 

The survivors in our material were 
Jound to have been given doses »f from 
10,0c0-12,000 r, the doses being varied ac- 


* , cording to the weight of the patient. 


The duration of successful treatments 
was "ive weeks for 10,000 r, six weexs fcr 
12,0co г, and seven weeks for 14,000 ~, 
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these figures being but apprcxim ace. 

Fields are from 209,350 sq. cm., accosd- 
ing to the weight of the parent. The daly 
dose, w-ich is divided into two seaic2s ene 
in the mornirg and one in the evening, 
starts ат 250 r, increased after a ew iays 
to 300 r, subcsquangiy to 40 ror even joor 
towards the end of treatment. There are 
eleven szances weekly. 

Geneal radiation effects such as fat gue, 
vertigo sickness, tachycardia aad ocal 
complications such as a reaction of -he in- 
testinal mucosa with diarrhea shoili be 
avoidec. An increase in the dai dose is 
only pessible when these effects ar? zbszat. 

At least six fields are used. A dose of 
2,000 r to each field will perm t 2 -ral 
dose of 12,000 r without local -ezc-ions 
other taan a slight pigmentation of the 
skin, wh no marked erythema. With these 
doses, -verlapping must be avadec ‘or 
this would lead to excessive sk m dosage 
in the order of 3,000 r. Rectal and ~esieal 
irritatie? is very rare in cases treated with 
roentgen rays alone but occurs occ isjoma у 
with the combined treatments. 

The ollowing fields are chcsen: two 
latero-serals, two ilio-inguinals and two 
zluteal-. with additional median fielcs such 
25 the suprapubic, vulval, рег пегі and 
coccy geal fields. The fields must »e taken 
in rota- on so that each field is ‘radi ed 
but once in three or four days accorcir'g to 
the nur- ber of fields. 

Large fields, associated with ҺЕ da ly 
doses lead to serious complications when 
the pat ents are small. For a patier t weigh- 
ing 50 овгат, the field is limited tc 250 
sq. ст. with daily doses nct exctedi ig зро 
г for а otal dose of 7,ООО—Ё 500 г. 

The тога] doses of I2,000-19,—oC к are 
for the >atients weighing 65-70 kg. when 
it is necessary to treat both parametria. 
If the с sease is localized to but one para- 
metrium , then total doses of 7,o0cc-t,cco г 
will usually suffice. When che weight cx- 
ceeds 7- kg. the treatment is usually well 
supported but, at 200 kv, seems cfren 
ineffect гле because of the insufficient cose at 
the site of the lesion, particularly if rc emt- 
zen radiation is the sole therapeutic agent. 


. 
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FURTHER OBSERVATIONS ON RADIATION 
THERAPY IN HYPERTHYROIDISM* 


By JOHN H. HARRIS. M.D., : 


HARRISBURG, PENNSY Л ANIA 


and 


EDWARD ROSE, V.D. P 


PHILADELPHIA, PENNSYL® ANIA 


| кд a voluminous litera ure on 
the subject, the value of radiation in 
the treatment of hyperthyroidism, and the 
indications for its use, are still debatable 
questions. This unsatisfactory status is due 
chiefly to the following factors: (1) lack of 
exact knowledge concerning the effect of 
irradiation upon the structure and f.nction 
of the toxic thyroid; (2) difficulty in evalu- 
ating the effects of treatment because of 
the tendency of the disease to undergo 
spontaneous remissions, temporary or per- 
manent; (3) confusion caused by adjuvant 
therapeutic agents such as iodine, sedation, 
rest, etc.; (4) lack of standardization of the 
dosage of radiation, and (5) the paucity of 
satisfactorily controlled and critical studies 
in tke radiological literature. 

In 1927, one of us reported befere this 
Society indifferent results in a small se- 
lected group of cases treated by irradiation. 
Most of these cases had been followed only 
a short time. We now wish to report further 
observations on a group of 244 patients 
with hyperthyroidism, treated between 
January т, 1926 and July т, 1933, and to 
present certain conclusions concerning the 
use of irradiation in this disease. 

The technique of treatment has varied 
during the period covered, but the nethod 
in use at'present consists of two plans: 
first, a routine technique and second, a 
more inteffsive technique used im cases 
showing inadequate response to two or 
three series of the routine methad. The 
techaical factors used in the first pian are: 
135 kv. (peak) (mechanical rectification); 
5 ma.; skin target distance 30 cm.; filtra- 
tion 0.25 mm. Cu, plus 1 mm. Al These 
factors give an effective wave length of 
0.23 Ángstróm units and half-value layer 


of 0.42 mm. Cu. The intensity per minute 
is 27 - (measured in air) and we consider 
бо - as an erythema dose. Oneeanterior 
port] measuring 195 sq. cm. is used and the 
laryr» is protected from direct radiation. 
A dosage of доо r (measured in air), which 
requ rzs 14.8 minutes to administer, is 
giver at one time and called a series. Oc- 
casionally a similar dose is given through 
a po-terior portal one to seven days later. 
Thre weeks usually elapse between each 
series. Ф 

W r^ the second plan, the peak voltage 
is 165 (valve tube rectification with con- 
densers); current 15 ma.; skin target dis- 
tance jo cm.; filtration о.5 mm. Cu plus 
2 mm Al. These factors give an effective 
wave length of 0.17 Ángstróm units and 
the he!f-value layer is 0.88 mm. Cu. The 
intersty is 40 r per minute, measured in 
air, aad we consider 800 г an erythema 
dose. *n anterior portal measuring 225 sq. 
cm. is used, the larynx being protected 
from direct radiation. The total dosage 15 
6co : ziven in three equal amounts over a 
forty-eight hour interval. Such a series 15 
giver st intervals of four weeks and a total 
of eight erythema doses is never exceeded. 

A] oatients were subjected to careful 
phys cl examinations before* treatment 
was oezun and at regular intervals during 
the f ow-up period. Iodine was withheld 
durirg the period of irradiation in all but 
a fex cases of recurrent postoperative 
hype ayroxdism. 

The classification of therapeutic results 
is difi-ult in this disease. Recurrences are 
occasionally seen months or years aftere 
appa-ently complete recovery. Between the 
extre es of complete subjective or*objec- 
tive -ef and complete failures, all grades 


* From the Department of Roentgenology and the Zndocrine Section of me Medical Clinic, Hospital of the University of Pennsyl- 
vaniagRead at the Thirty-sixth Annual Meeting, Arerican Roentgen Ray Seciety, Atlantic City, N. J., Sept. 24-27, 1935. 
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of partial improvement аге encountered. 
For purposes of analysis we have civ ded 
our patients into eight groups: 


A —thgse completely well, subjectively and cb- 
jectively. 

B,—thoge almost completely well, but with 
slight residual abnormalities, such as s ight 
elevation of basal metabolism, slight tachy- 
cardia, etc. 

By—~hose showing marked improvement with 
econgmic restitution, but with defnite re- 
sidual abnormalities. 

с —:hose who did not complete the prescribed 
course of treatment (this group is e=clided 
гот our analysis of results). 

D,—-hose successfully prepared for thvro dec- 
-omy. 

D»—-hose who could not be prepared tor thy- 
-oidectomy. 

E;—-cmplete failures. 

E»—-hose showing temporary improvement 
with ultimate failure. 


For practical purposes, and to avoid un- 
due complexity, Groups А, Bi, B» and р, 
may be considered as showing satisfactory 
results, and Groups р», E; and E» as show- 
ing unsatisfactory results. 

Females predominated by about 4 to 1 
(19: то 49). The majority of our patierts 
(181) were between twenty and fi?t» vezrs 


* of age, 69 were in the fourth decace, and 


бт in the third. The duration of symptoms 
ranged from a few weeks to two years or 
more; 115 had been ill for one year эг less. 
Primery toxic diffuse goiter was the mcst 
common type, there being 179 cases and 
only 21 cases of primary toxic nodular 
goiter. There were 29 cases of recurrent 
toxic diffuse goiter and 2 cases of recurrent 
toxic nodular goiter following operative 
procedures. Three of the cases in our rec- 
ords were unclassified. 
„ The following general types of resporse 
to treatment were observed: (ж) a grav al 
progressive subjective and objective im- 
provement; (2) apparent lack of effect over 
* a prolonged period, with subsequent abrupt 
imp-cvement or complete recovery: (3) 
temoórary improvement with relapse: (4) 
prompt permanent remission; acwever, 
this is an uncommon type of resperse; (5) 
comp.ete absence of response with stea ly 
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increase in the intensity of the disease, and 
(6) a striking discontinuity in the 2r-or- 
tiorate relationship of the mani estet ons 
of the disease, subjective or »bie-t ve, 
which we have elsewhere referred te 25 the 
“dispersion phenomenon.” The patirt m- 
proves in some respects and not n ors. 
This is often especially striking in chikizen, 
where tachycardia, for example, may per- 
sist long after the child is perfect y necmal 
in all стһег respects. 

Complications of treatment were few 
and unimportant. There was no mer-sity 
in this series, although we have sirce aad 
one death from cardiac failure in a child of 
fourteen, while under treatment. Figrren- 
tation of the skin and telamgieetesB are 
occasic rally seen. Nausea after treatment 
is uncommon. In a fair number of czses a 
temporary exacerbation cf the thyrotexi- 
cosis followed the first one or two sxpo- 
sures. Permanent hypothyroidism лак пог 
occurred. Reduction of the goite- ¿n< the 
exophthalmos cannot be consistently ex- 
pected. 

In considering our results it showd be 
borne n mind that our patients repre-ent 
in the main a carefully selected g-ony, ind 
were not treated in order just as they c. me 
into cl nic or ward. Our results m general 
were as follows: 


A 78 cases 21 3 cascg 
B. 2$ cases De 7 ceses 
в. 24 Cases Ei 49 case 
C 51 cases E» 7 cases 


Ded.icting Group c from the tc tal, = -tis- 
factory results (including those 3 cases 
succes: fully prepared for thryroidectom» by 
irradiation) were obtained п 67'per cent of 
193 cases. There was no apparent се aion 
between the rumber of series o? trez tmcnts 
anc the results. Likewise a study cf the 
patiencs who failed to respond shows no 
distinguishing characteristic by wh са ail- 
ure mizht be predicted in тле futurc. There 
appears to be a definite relatior be-een 
succes.ive improvement im technique with 
increasing dosage and the percentage of 
satisfactory results—thus during -he pz-iod 
1926-1928 satisfactory results wer2 -sted 
in only бі per cent, whik during &29- 
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1931, 68 per cent were satisfactorily 
treated, and during the period of 1932 
1933, 90 per cent of the cases showed satis- 
factory improvement (Chart 1). 
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гези: (26 per cent) was found in patients 
in 


t fourth decade and the smallest 
(6 per cent) in the seventh (Chart 11). 
The highest incidence of satisfactory ге 
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А study of the good results, considering 
the age of the patients, shows that the 
highest incidence of satisfactory results (75 
per cent) occurred in those patients in the 
fifth and seventh decades and the lowest 
(60 per cent) in the third decade. How- 
еуег the greatest percentage of total good 


sults (76 per cent) was found in those pa 

tients whose thyrotoxicosis had lasted over 
three ears, although this group furnished 
only 1> per cent of the total good results. 
The cwest incidence of good results (63.8 
per cnt) was noted in those whose symp- 
toms kad lasted six to twelve months be- 
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fore treatment, though they comprsed 20 
per cent of total good results. Forte-six 
per cent of the total good results came rom 
ehe group with symptoms dating back less 
than sx months (Chart 111). 
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eight per cent of the remaming 55 showed 
good results and these patents cons-itite 
20 per cent of those satistectorily trcased. 
The Fighest incidence of good results “8: 
per cent) was noted in those followed ene 
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In evaluating end-results, the duration 
of the fcllow-up period of observation is 
emportant. The largest group of our cases 
has been followed less than six moaths. 


* e Thereewere 100 patients in this group, ;n- 


cluding 45 who did not complete tke pre- 
scribed course of treatment and were not 
included in the analysis of results. Кеггу- 


0 two sears. Of the 16 patients followed 
nore than five years, satisfactory results 
were neted in 75 per cert The group 
ollowec six to twelve mon-hs furn sae 
28.8 per cent of our total good results; the 
group folic wed four to five years furn she 1 
enlv 5 per cent (Chart iv). 

We hare been very favorably impresse 1 
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by the effects of irradiation of diffuse toxic 
goiter in children below the age of fifteen 
and one of us has elsewhere anabzed a 
group of 10 such cases, most of whom are 
not included in the present series. Except 
for one recurrent postoperative cese and 
one preventable death from heart failure, 
our results have been uniformly good. The 
dispersion phenomenon is prominent, and 
temporary partial phenomena of hypo- 
thvroidism are occasionally noted. 


CONCLUSIONS 


1. In unselected cases of hyper: hyroid- 
ism, irradiation is probably inferia to ex- 
pertly performed thyroidectomy as a thera- 
peutic agent. 

2. Irradiation possesses the advantages 
of (а) a negligible mortality; (b) no major 
complications; (c) low cost; (7) absence of 
physical and psychic shock, and (2) main- 
tenance of the patients’ earning capacity 
during treatment in most cases. 

3. Its use is indicated in the fallowing 
selected types of hyperthyroidisn : 

a. All children and adolescents, except 

those with nodular goiters or visceral 
(i.e. cardiac) complications. 

b. Mild to moderately toxic adults with- 
out visceral complications or marked 
weight loss, who have a diffuse soft or 
elastic goiter; and with symptoms 
chiefly derived from sympatl etic ner- 
vous system disturbances. 

c. Poor surgical risks. 

d. Patients who refuse operation. 

e. Patients with recurrent posteperative 
hyperthyroidism which camnot be 
conttolled by iodization. 

4. In the presence of progressive increase 
in the sev@rity of the disease, irradiation 
should be abandoned and the pa лепе pre- 
pared for thyroidectomy. 


DISCUSSION 


Dr. Epcar M. McPeak, Washington, D. C. 
The efficacy of irradiation in the treatment of 
hyperthyroidism is no longer a таг ег of con- 
jecture. Reports of thousands of cases so 
treated are now on record and the results com- 
pare favorably with those of any o-he- treat- 
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ment > this disease. The results to be expected 
are a»j -oximately as follows: cures in 80 to go 
per Cenc; improvement in IO to 15 per cent, 
and ro change in 3 to 5 per cent. Ф 

Sirz- the publication in the May, 1935, issue 
of Re#ology of Borak's article on the ""Treat- 
ment c? hyperthyroidism by roentgen irradia- 
tion ef the pituitary gland," we have instituted 
this їл several of our refractory cases with satis- 
factc-- results. We believe the percentage of 
cures will probably be increased by including 
the pituitary fields in the routine areas treated. 

Thee is no appreciable difference in the re- 
sulte eotained in the exophthalmic and aden- 
oma ous groups. There are no contraindica- 
tions о this form of treatment. It is more eco- 
nom «3l than surgery and is free from the mor- 
talit* attending that procedure. Some of the 
argurents advanced against radiation therapy 
by e ther the uninformed or those avoiding the 
facts re that sequelae, such as burns and 
telargiectasis, invariably follow this form of 
trea ment and that unless these goiters are re- 
mov=d they are prone to become malignant. 

У have not encountered a burn in the treat- 
теге of over боо of these cases and the inci- 
denee »f telangiectasis has been less than 2 per 
cent znd most of these occurred in cases treated 
mary years ago when knowledge of radiation 
therapy was somewhat meager. 

It would therefore seem that the occurrence 
of t-langiectasis in less than 2 per cent of the 
cases 1ardly constitutes a just condemnation ` 
of tnis method when compared to a surgical 
mostality of 1 to 3 per cent in the hands of the 
skil е, to то to 15 per cent in the hands of the 
lesssxilled, plus the hypothyroidisms, tetanies, 
ner *c paralyses and disfiguring scars which oc- 
cas orally occur. 

25 for malignancies developing in the thy- 
roics treated by irradiation, thig can be dis- 
missed with the statement that we have never 
enco intered nor have we seen reported such a 
case. Instead of being an argument agains¢ it, 
it «3ould be an argument for it. 

“he successful management of hyperthyroid- 
isn depende upon more than irradiation or 
surzery. It involves a thorough medical study 
wish che prescribing of a definite routine, such 
as det, rest, iodine therapy, basal metabolig 
stiches, removal of foci of infection and a thor- 
ouzh understanding of the difficulties involved. 
Unless this is carried out, either method is 
Чоэгтей to meet with more than its share of 
fai wres. 
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FIVE YEAR CURE OF MAMMARY CARCINOMA 
WITH MULTIPLE METASTASES TO BONE* 


. By WRIGHT CLARKSON, M.D. 


and ALLEN BARKER, M.D. 


PETERSBURG, VIRGINIA 


үүн. „Е no very definite conclusions саг 


be drawn from any one case, tle ~e- 

covery made by this patient treated b> спе 

of us (W. C.) five years ago, and the re- 

sponse we are obtaining from the same 
. 


Fic. та. Roentgenogram of right hand made M arch 
14, 1930. Мөге the extensive bone destriciom due 
to metastatic carcinoma in the fifth me-acarpal 
bone. 


treatment in similar cases at the present 
time, seem to justify the detailed ze»orting 
of the first case and the outlipirg of cur 
method of treatment, which appears to 
differ in some respects from that being 
egiven by other radiologists. 


The jrst patient (Mrs. A. S.), aged fo-t-one, 
was referred by Dr. J. M. Williams of Peters- 


turg, Virginia, on March 14, 1930. She was 
complaining chiefly of pain and swelling ever 
the regien of the fifth metaca-»a! bone bf the 
nght hand. А rcentgenogram revealed © vie 
area of bene destruction which was interoreted 
zs metastatic carcinoma of the osteolytie type. 





Fic. 14. Roentgenogram of samz hand zs shewn ia 
Figure та. This examination was male two rears 
after treatmert was begun. Eke bong hes almos 
entirely regenerated. 


On examination, a tumor was fourt in tae left 
breast about 2.5 cm. above ard external te the 
nipple It measured approxsmately 5 cm. in 
diameter and was adherent to the overlcinz 
skin. The skin surface was dimpled at ће poirt 
of attachment. The nipple vas ret-aeted anl 
elevated above that of the opposite sice ani 
there were several lymph nodes meast rime ap- 
proximately 2 cm. in diameter located im the 


* Read at the Thirty-sixth Annual Meeting, Ame-icaa Roensggen Ray Society, Atlantic City, N.J., Sept. 24-27, 133€ 
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corresponding axilla. The patient stated that 
the enlargement in the breast was firs- noticed 
in December, 1928. If was described as being 
about 1 cm. in size when first discovered. Her 
attention was called to it by pain in th s region. 

Examination of the right foot revea ed a dis- 
tinct enlargement of the distal phalarx of the 
middle toe. The patient stated that this swell- 
ing had begun, accompanied by paia, about 
nine months after the lump арреаге і in her 
breast. There was also pain in the region of the 
right hip joint and in her back to the right of 
midline about the eighth rib, appearing at 
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in weight during the previous six months. The 
past history was essentially negative except for 
an appendectomy performed in 1916 and a 
tons llectomy in 1918. She began menstruatin 
at the age of fifteen, always regular; н 
in 192с; she was never pregnant. ° 

Acte- preliminary irradiation the distal pha- 
lanx of the involved toe was amputated and the 
tissue has subsequently been examined by sev- 
eral eminent pathologists who agree that the 
bone shows metastatic carcinoma, probably 
from a scirrhous carcinoma of the breast. 





Fic. 24. Roentgenogram showing bone destruction 
in distal phalanx of toe. This was ampu-ated for 
examination. 


aboyt the same time as the pain and enlarge- 
ment in the toe. 

Additional roentgenograms were mace to in- 
clude practically the entire body. These showed 
metastases in the phalanx of the toe described 
above, in the upper end of the right femur, in 
the right half of the bony pelvis and in the 
eighth ribon the right side about 5 cm. from 
its attachment to the spine. There was also one 
tiny cyst-like area in the lower end of tae right 
humerus and there were several suspicious 
areas in the distal phalanx of the grea- toe of 
the right foot. 

Examination of the patient's mouth showed 
a severe pyorrhea. The Wassermann reaction 
and other laboratory examinations were nega- 
tive except for evidence of a moderately severe 
secondary anemia. The patient was thin and 
emaciated in appearance, weighing 95 pounds, 
and stating that she had lost about 10 »ounds 


Fic. 22. Photomicrograph of the tissue removed, 
from cistal phalanx of toe shown in Figure 22. 


The reports in the literature as to the value 
of irrad ation in metastatic carcinoma were so 
conflicting up to that time and cases previously 
treated had responded so poorly, that it was 
decided to change the method of procedure in 
this case. The patient and her husband were 
given the facts and both expressed their will- 
ingness то cooperate. 

In view of the embryonal nature of all can- ' 
cer tissue and in view of the fact that ethe 
gonads ire chiefly responsible for the produc- 
tion ef embryonal cells in the body, it was de- 
cided to treat these and also certain other 
glands that might have some influence on em- 
bryoral tissue. 

Previous cases had shown that the control 
of any oae bone metastasis was relatively easy, 
but that other metastases were apt toappear , 
in other parts of the body, and that each new 
lesion treated always proved to be a little 
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more radioresistant than the previous ore 
treated in the same patient. It was, the-efore, 
decided in this case to expose the whole body 
tp irradiation, and to do so from the begin ng. 

The patient's consent to sufficient irraciarion 
over the ovaries to produce an immediate art - 
ficial mepopause was obtained, and the cvaries 
and left breast received more irradiation tian 
any other parts of the body, as evideneed һу 
the fact that no telangiectasis can now befoun 1 


Fic. 
17, 930. Note the areas of metastatie car- 
cinoma in the neck of the femur, in the greste- 
trochanter, and along the lateral margin of -he 
ilium. 


Зе. Roentgenogram of right hip made «la-cl 


except upon*the skin overlying these ares. А 
total of approximately 2 2,600 r was dirctec 
towarcs the ovaries, in addition to the ar o. nt 
rectived by them during the general body ir-a- 
diatior. 

e The pituitary, thyroid, thymic and eam gd- 
renal area were given approximally Boc г, in 
additicn to the amount received during “the 
irradia-ion to the whole body. 

e А total of 2,400 r was directed towards the 
metastases in the right half of the bony pelvis 
and préximal end of right femur; 2,000 r t the 
fifth metacarpal bone of the right hanc; 3,790 
г to the affected breast and 2,100 г te the 


Five Year Cure o? Mammary Carcinoma 


e е " 
metastasis in the eighth rib. In addition to the 
above, 14,000 г was given to the body as a 
whole. This amount Of irradiatior wzs as 
2qually distributed as possible, care being taken 
zo irradiste every inch of the body surface The 
iver received about so per cen: less irradiation 
zhan the -emainder of the body and ths kesser 
amount was given in small doses over a longer 
oeriod of time. The cranium also was given 
about 52 per ceat less irradiation in the effort 





Fic. 34. Roentgenogram of the same hip as sho€n in 
Figure +. This examination was made “August i1, 
1935, mere than five years after treatment was 
begun. Note that the bone has neturnec te prac- 
tically mormal texture. 


to save ће patient's hair. Treatmen- to this 
part was effected largely through the neck and 
face since repeated roentgenograms showed no 
metastases to the skull. 2 

The factors used for the genera! body treat- 
ments were as fcllow /5: 200 kv., 4 ma., 82 cm. 
distance, and 0.5 mm. copper ami: mm. dh mi- 
num as filter. These were given rough a5 < «o 
cm. opening in a lead diaphragm placed 5 cm 
above the patiert. The field was suffi n: to 
cover the entire width of the patient s bcdy, 
including the arms, and the table upon which 
the patient was lying was moved zraduall- so 
as to disrribute the radiation evenly f-om one 
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‚ end of the patient to the other. The same volt- 
, age, milliamperage and filter with a stance 
of sc ст. and fields of approximately 200 sq. 
cm. were used in treating the right haf of the 
bony pelvis and other thick parts; 132 kv., 4 
ma., 25 cm. distance, 4 mm. of alumirum and 
fields of approximately «тоо sq. cm. were used 
for treating thin areas such as the toe and 
hanc. 

The interval between treatments at the be- 
ginn ng was two days, but this varied later ac- 
cording to the blood findings and the general 
reacrion of the patient. The average to-al dura- 
tion of the treatments during one day was 
thirty minutes. 

The first treatment was given on March 17, 
193c. All of the treatments directed specifically 
to the ovaries and other endocrine glands, ap- 
proximately so per cent of the total radiation 
directed to the left breast and specifies metas- 
tases, and about 20 per cent of the te:al irra- 
diation given to the body as a whole, were 
delivered during the first sixty days: 75 per 
cent of the total radiation of all kinds received 
by the patient was delivered during the first 
six months. The balance was spread over a 
period of one year in the hope of keeping up the 
saturation, somewhat as suggested by Regaud,! 
Kingery? and Pfahler? though over a longer 
period of time. 

Since there were so many metastases, the 
breast was not amputated in this case. Paren- 
thetically, it should be added that im all sub- 
sequent cases we have advocated the removal 
of the primary lesion, particularly in cases 
where the metastases were of short duration. 


The above case, with full details of the 
treatment, was first reported as part of a 
symposium on neoplastic diseases ziven by 
Dr. Joseph C. Bloodgood before a regular 
meeting Of the Post-Graduate Medical 
Society of Southern Virginia, ат Peters- 
burg, Virginia, on May 13, 1911. The 
patient was demonstrated as a part of 
the clinic held at this meeting. S nce that 
time, the case has been reported several 
times before various medical associations, 
including the Medical Society of Virginia. 
Though no claim of a permanent cure is 
here made the above facts seem worth 
recording. It should also be stated that a 
physical examination has been made re- 
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cently. including roentgenograms of prac- 
tical& the entire body of the patient, and 
no evidence of cancer has been found. The 
bones previously involved have returned 
to practically normal bone texture, the 
patiert weighs 19 pounds more than she 
did when treatment was begun more than 
five "cars ago, and she is apparently enjoy- 
ing good health. 

As eur knowledge of endocrines becomes 
more complete, we may learn which of the 
glan 15 should receive particular attention. 
At present, we feel that intense irradiation 
of the gonads is most important, and we 
doubt that any real good was accomplished 
by the relatively small amounts of radia- 
tion given specifically to the other endo- 
crine glands in this first case. 

Ir view of the uncertainty as to the 
effect of general body irradiation upen the 
heaEh of a patient, only 3 of our cases were 
treaced in this manner up to about two 
years ago. The treatment of all three of 
thes was begun in the spring of 1930. The 
other 2 had no bone involvement and will 
be reported in detail elsewhere. It will suf- 
fice to say that one was a case of lympho- 
sarcoma involving the lymph nodes of 
practically the entire body. The other Was 
a case of carcinoma recurrent in the lymph 
nodes following radical amputation of the 
breast for carcinoma. All of these cases are 
clin cally well today. 

The cases treated by us recently are ap- 
pareatly doing well but sufficient time has 
not clapsed to justify definite conclusions. 

While Dessauer exposed the entire body 
to irradiation as early as 1905, nly a very 
smzl number of radiologists seem to have 
usel this method. In treating cancer any- 
where in the body one should remember 
tha- death rarely results from a direct 
ext-nsion of the growth but usually from 
the metastases, and since the presence of 
these cannot always be detected, it seems 
log cal to irradiate the entire body in everye 
case where it is reasonable to suspect that 
the growth may have metastasized beyond e 
the local area. 

While we are convinced that the liver 
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will tolerate more irradiation than i: gen- 
erally believed, the treatment ove ths 
area should be begun with very small doses 
and repeated examinations of the blood 
shoud be made. On several occasicns, in 
dealing with advanced cases, se much 
reactiof followed irradiation of tae lver 
and endocrine glands as to necessita-e 
blood transfusions. In such cases mixed 
gland extracts were also given in zn ео 
to resusgitate the patients. The Ever ap- 
pears to have considerable recuoerative 
power if not damaged too severel-. If the 
patient suffers from too much navsca ard 
vomiting or develops considerable aaemia, 
the liver should be protected for а tme or 
not treated at all until the patient regains 
strength. We have found injections ef iver 
extract and the administration of bi e salts 
and wiosterol to be helpful in these cases. 

When all of the patient's bones are im- 
cluded in the general body irradiaticn, it is 
imperative for blood examinations t» »e 
made at frequent intervals. The number of 
blood platelets and the total number of 
leukocytes in the peripheral circulation will 
continue to decrease for six or eigat weeks 
after the irradiation has been disccn-inued. 
The blood-forming organs of the young 
seem to be more sensitive to the treatment 
than those of older people. All patients so 
treated, however, begin eventually to com- 
plain of “blue spots" which occur on vari- 
ous parts of the body. These loek like 
bruises and they are often the first sign of 
danger. These subcutaneous blooc -xtrz v- 
asations occur wherever there is the 
slightest ttauma. They begin te appear 
when the blood platelet count wezckes a 
level of about 120,000. At the same -ime, 
the total leukocyte count is usualy found 
to be about 3,500 and the differential count 
Will show the polymorphonuclesr leuko- 
cytes considerably below normal in per- 
centage. Irradiation should be discon- 
tinued, at least temporarily, soon after this 
stage is reached, otherwise the patent will 
soon tlevelop hematoma and hemcrrhazes 
will occur from the various muceus mem- 


branes of the body. 
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Six weeks after the discontinuarce of the 
radiation treatment of one of ovr recent 
patients, the blood count reachec tae Ðl- 
lowing levels: total leukocytes 1,490; po y- 
morphoauclears 61 per cent; lymphocy -es 


35 per cent; eosinophiles 1 per cent; la-ge 


mononuclears 3 per'cent; total red count 
2,440,c00; hemoglobin 40 per cent The sed 
cells showed a slight variation in size and 
shape and an occasional red cel showed 
polychromatophilia. The patient was 2x- 
tremely weak and desperately ill for a Ew 
weeks, but four months later tae blood 
count aad returned to the following levels: 
total leukocytes 4,200; palymorshoau- 
clears 74 per cent; lymphocytes 22 per cent; 
large mononuclears 4 per cent; to-al -ed 
count 3,420,000; hemoglobin 61 per cant. 
At the same time the chemical aaa ysis of 
this patient's blood was as follows: tc tal 
serum protein 7.8 per cent; aloumin 4.4 
per cent: globulin 3.4 per cent; paos»ha es, 
Inorganic 0.75 mg. per 100 c.c. 9f bloed; 
calcium 10.2 mg. per тоо с.с. of blood znd 
non-protein nitrogen 27.0 mg. per СО -.c. 
of blood. 

We are treating our present cases simi- 
larly -o the first cases treated йуз years 
ago, except that the time int2-val ever 
which the irradiation is given hes been 
shortened as far as practicable, amd tha- in 
addition to the roentgen irradia=or, in-er- 
stitial irradiation is used where па ed. 


SUMMARY 


I. A report is given of a case of mammary 
carcinema, with multiple csteoly cic mezas- 
tases to bone, in which the patient has re- 
mained clinically well followmgs*i-redia ion 
for a period of five years and the invoWwed 
bones aave returned to ргаспеє Йу normal 
bone texture as revealed in the roenrgeno- 
grams. Two other cases are als» repored. 
They received the same treat nent five 
years асо and are clinically well One was a 
case of lymphosarcoma iavolviag ch ей 
the superficial lymph nodes and the ocher 
was а case of carcinoma of the breas: re- 
curring in the lymph ncdes -cllowirg a 
radica! breast amputation. 
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2. The treatment consisted of exposing 
the gonads to sufficient irradiation to pro- 
duce permanent sterilization, irradiating 
intensely all known areas of malignancy, 
and subsequently irradiating the entire 
body at frequent intervals over a period of 
months. i 

3. The above line of procedure is recom- 
mended in treating all types of malignancy 
where the growth has metastasized widely 
to the patient's body. 

4. It is suggested that the liver will tol- 
erate more irradiation than has hitherto 
beer advocated, but the treatment of this 
organ should be begun by the administra- 
tion of small doses and a careful watch 
should be kept for unfavorable reactions. 

5. While the method here recommended 
is not expected to prove a panacea for the 
trearment of cancer, and while no claim 1s 
made of a permanent cure in these cases, 
and while the full value of the procedure 
must await further experimentation, it 15 
believed that the combination method here 
described will at least save an occasional 
case that otherwise would succumb to the 
disezse. 
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DISCUSSION 

Dr. J. Н. Vastine, Philadelphia. The pres- 
entation by Dr. Clarkson and Dr. Barker was 
most ntereseing. Results of this kind are almost 
miraculous. One cannot help but be impressed 
by the relation of the endocrine secretions to 
mammary carcinoma. Lacassagne has produced 
carciroma of the breast in both male and female 
mice by the administration of folliculin in large 
doses. Dresser and others have demonstrated 
the regression of skeletal metastases following 
irradiation of the ovaries. Martin has compre- 
hensively reviewed this subject. Interruption 
of ovarian function in women in the premeno- 
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pausal age undoubtedly plays an important 
rôle їп regression of metastatic malignancy to 
the Ёстез. That irradiation in addition exerts 
a dirz-t influence upon the malignant cell og 
its environment is suggested by numerous cases 
which we have seen. 


Сав т. Miss L. K., aged thirty-nin@ Patient 
admi-ted to the Women's College Hospital on No- 
veml=r 13, 1932. She had had a breast amputation 
two ve-rs previous to admission. A year and a half 
prior te admission she developed pain in the legs 
and tack which had interfered with the garrying on 
of her cuties as a school teacher. When first seen she 
was wnable to walk or stand and was moved with 
consic e-able difficulty and suffering. She was treated 
over f- lumbar spine, pelvis and upper femora with 
such «e3ef that she resumed her duties as a teacher 
in several months and has continued in that capacity 
ever s mee except for occasional short intervals when 
she care to Philadelphia for treatment. In Novem- 
ber, 1, 4, she complained of pain in the right chest 
postemcrly and a roentgenogram revealed metastases 
to the r bs and within the lung. Treatment ever the 
chest жаз followed by recalcification of the affected 
ribs ar & a diminution in size of the pulmonary metas- 
tases. 


Ther are certain factors to be considered in 
this case. She was a young woman in the pre- 
menstrual phase. She was treated over the 
pelvis -sulting in cessation of her menses. Ac- 
cordiag to the recent literature, the effect on 
the o»: ries, probably stopping the excretion of 
follicel n is partially responsible for the favor- 
able sesponse. That it is not the only factor is 
evideteed by the appearance of metastases in 
the rÐ- and lungs a year and a half after inter- 
ruptier of the ovarian function. A recalcifica- 
tion cf -he costal metastases and decrease in the 
pulmerary metastases followed direct irradia- 
tion © the chest. These metastases became ap- 
parere two years after the ovaries had been 
thoroughly irradiated and only reealcified and 
decre sed after direct exposure of the lesions. 
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Cass 1t. Mrs. A. B., aged thirty-two. When first 
seen t» Dr. Pfahler in 1913, she had postoperative 
recurr mees following a radical amputation of the 
right -reast. Roentgenograms showed involvemert 
of the -i»s. Thèse recalcified following direct irradia- 
tion of te lesions. No irradiation was given over the 
pelvis wd the menstrual cycle was not interrupted. 
The arzement had been advanced that in some cases e 
an ost c vtic process precedes an osteogenic process 
and tla this osteogenic process occurs spontane- 
ously wthout other help or interference. This is 
probald- true, but the clinical improvement and 
recalciácation can be so closely correlated with the 
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institution of radiation therapy in these cases that 
the possibility of spontaneous regression is гетсте. 

Case im. Mrs. M. Mc., aged forty-seven, was first 
seen in 1925 with metastatic malignancy to the 7th 
cervicalvertebra from acarcinoma of the right b-east. 
Treatmeft was given locally with subsequert -ecal- 
cification with a complete relief of symptoms She 
had hae tumor of the breast for ten years ans had 
neck symptoms for several years. Within six months 
there was a complete recalcification which ‘okowed 
direct irradiation of the lesion—the ovaries мете rot 
irradiated. 

J 

Time does not permit presentation of futter 
cases some of which were treated by irradz tion 
over the metastatic lesion alone and others in 
which the ovaries were included in theirrac ated 
fields. The longest survival observed by us was 
six years of symptomatic relief following irra- 
diatior for metastatic carcinoma to bone. 

When one can show such a definite resporse 
with sustained relief in advanced сагсізота 
which fas metastasized to bone, as Dr. Clarkson 
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has just Gore, and as the above cases illus-racz, 
oae need rct attempt to prove s-a:ist:cally the 
value of irradiation in the treztment o^ car 
cinoma of the breast. The subject can 15 brg- 
b» regardec as controversial. 17 irradiat on 5 
efective in advanced carcinoma, it must be 
ir ferred thet it is of value, at least as a ргеог- 
erative ст postoperative measure, in early <a= 
c noma of the breast. 

Dr. Cla-kson (closing). The kind remacks of 
D'r. Vastne and others relative їс cur presen- 
tation are s ncerely appreciated. When I unde - 
took this experimental work more :вап five 
years age, comparatively litte was known 
ao»out the relationship of endocrines to tre 
g-owth c^ reoplasms, and the treatmeat given 
im these cases was based largely oa ситса! 
ooservat*r. Since that time, more krovledze 
of the swdject kas been gained through тле 
etorts of our most eminent research warkes, 
and as а result thereof we may be ab. far-her 
to perfec cur treatment in the “ucure. 


Gud 
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MODIFICATION OF THE BIOLOGICAL EFFECTS ОЕ 
RADON BY ALTERATION OF FILTRATION 


A STUDY IN RADI YNECROSIS е 


Ву R. D. WRIGF T, M.S. 
, Department of Pathology, Unr-ersity of Melbourne 


MELBOURNE, VICTORIA, 4USTRALIA 


by lightly filtered roentgen rays (filter 

5 mm. of aluminum with o.5 mm. of 
copper) and radium rays (o.5 mm. plati- 
num filter) in the radiotherapeutic clinic of 
the Royal Melbourne Hospital, in common 
with many other centers, has revealed that, 
in comparison with the more supple, less 
exfoliative scars of more heavily filtered 
rays (2 mm. Cu for roentgen rays and o.8 
mm. Pt for radium needles of 1 mg. ele- 
ment per cm.), a greater number of those 
scars undergo a necrosis some time after 
the initial irradiation. In the case of radium 
scars the most usual interval is two to three 
years; in roentgen scars a period up to ten 
years or more may elapse. 

The literature on the modification of 
effect by filtration contains references 
mainly to physical investigations of the 
emergent radiation, but these are limited 
by lack of discrimination of the instru- 
ments used for the evaluations made 
(Failla!). This was so marked that in the 
present investigation no absolutely accu- 
rate guide could be obtained from any of 
this literature as to just what ravs were 
being used, but a general guide could be 
found. Details of this will be given in the 
experimental section of this paper. On the 
biological'side no very direct evidence of 
variation of reaction has been demon- 
strated. USually simple, most often uni- 
cellular organisms have been used. The 
nearest approach to an investigation of the 
present problem is that by Benner and 
Snellman? but the duration of their ex- 
periments was too short to bring out the 
more remote effects of varied screenage in 
relation to tissue reactions. By discounting 
implantation experiments, and relving on 
surface application, they came to the con- 
clusion that the secondary radiation from 
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meals of high atomic number has a greater 
bic ogical effect than that from those with 
lower numbers. ° 

"he problem of delayed radionecrosis 
has been attacked previously also by histo- 
logcal investigation of human material 
aft-r necrosis has taken place (bibliog- 
raphy in ref. 3). In most instances the 
actual mechanism of the necrosis has been 
att-ibuted to a vascular blockage the re- 
sul of endarteritis. Since this microscopic 
fincing cannot be accepted as corftlusive 
evi lence of a reduction of the flow of ar- 
tera! blood so great that actual necrosis 
of the fibrous tissues and epithelium of the 
area would take place, it was decided to 
investigate the problem along the follow- 
ing lines. 

(1) The results of histological investiga- 
tior of human material have been pub- 
lished.* This revealed no very significant 
nev facts except that very little evidence’ 
of *»rdarteritis obliterans was found and 
tha- quite close to the areas of death of 
comnective tissues apparently normal ves- 
sels were found. The same changes in the 
cha-acter of the epithelial and connective 
0155125 as had been previously described 
were found. 

(з. The vascular reaction ifi the tissue 
irrabated by interstitial implantation of 
rad vm was investigated by repeated ob- 
servction of the surface temperature. At 
the t:me of writing an insufficient number 
of cbservasions has been made for sound 
con-uslons to be drawn. It is apparent 
(Chart 1), however, that for the first two 
yea-s an increased surface temperature ise 
pre:ent which is succeeded in some cases 
by a lowered surface temperature* up to 
fou: years after irradiation. Few cases 
hav= been treated longer than this but 
tho € investigated show a normal surface 
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temperature. Though one cannot defire 
any hard and fast relation between sarface 
temperature and vascularitv, it wou d ap- 
fear to be a sound inference that ап ir- 
creased* surface temperature indicates hy- 
peremia and that a reduced surface tem- 
peratu-e indicates relative ischemia. 

These observations have not been made 
relative to the problem of varied fi tzatioa 
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(3) Literstitial irradiation ef animal tis- 
sues was carried out, and some animals 
were killed at intervals to allow a stacy of 
the tisswe reactions at stated time intervals. 


DETAILS OF EXPERIMENTAL PRO- 
CEDURE AND FINDINGS 


Dogs free of scars and skin disease were 
ased. Under chloroform anesthesie cen- 


































































































Снавт I. Surface temperature of irradiated агтаз ог the face of h- mans compared with symmetrical 18 mal 
area. The patients were seated in a draughñess room with the whole face exposed for ten minutes b«c 
observations were made. The difference ir °C. (ordin ste) between the two areas was then plctted :n r-la- 
tion со time elapsed in months (abscissa) siace irradiation. 


of radiation but in relation to radionecrosis 
in general. They are given here to indicate 
the length of time during which there is evi- 
дерсе of change in the irradiated area and. 
in conjunction with the clinical evidence of 
onset two or three years after irradiation 
of late -adium necrosis, made dt apparent 
that experiments on animals should be of 
long duration. Also these two indeperdent 
eobservations mutually confirm the period of 
lowest anabolism, as judged by tissue ceath 
and retl iced blood flow respectively, in the 
area, and provideacriterionof trmein the hu- 
man for comparison with that at which nec- 
rosis occurred in the experimental animals. 


tainers were implanted in the soft t sswes 
-f the upper and lower face, at the level of 
the buceal reflection of mucosa but were 
itroduced thrcugh the skin and lav rearer 
che skin than the mucosa of the mouth. 
Another container was implanted in the 
subcutareous tissues of the foreleg and 
another container into an area over the 
татр. If the usual method of anchoring the 
-пгеаф ac the site of container puncture is 
used, many of the containers are displaced 
by the animal. It is better to anchor the 
containe- by threading a straight needle 
on to the anchoring linen, pass this along 
тле proposed site for the container eard 





Fic. 1. Section of left lower lip* of Dog No. 2 irradi- 
ated one month previously. X120. А small collec- 
tion of leukocytes is present in the needle track 
and surrounding it is an area of hyalinization of 
the connective tissues. This area is peculiar in 
that hyalinization is not uniformly distributed 
around the needle. 


* Left side: heavy filtration. Right side: light filtration. 


through the skin. The radon container is 
now drawn along this track; about 1 cm. 
of the thread is left between the skin and 
the end of the container. The surface end 
is anchored by a locking stitch. It was 
found that if the area was left uncovered 
the toilet by the dog kept the puncture 
wound quite clean with little or no pyo- 
genic reaction, whereas if it were covered 
up with gauze and adhesive strapping a 
marked purulent inflammation almost in- 
variably ofcurred. 

The source of radiation was radon pre- 
pared by the Commonwealth Government 
Radium Laboratory at the University of 
Melbourne. This was used because of 
cheapness, as in animal experiments loss 
of a container occasionally occurs. This was 
enclosed in sealed gold capillary tubes cf 
0.375 mm. wall and 2.5 cm. length. The 
containers implanted in the right side cf 
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the lez were further enclosed in a nickel 
tube so make the total filter equivalent to 
0.55 тт. of platinum. The content of 
thes: was 4.83 millicuries. For the needles 
in tae left side, the capillary tubfs were 
enclosed in a gold tube which made the 
tota filtration equivalent to o.8 mm. of 
plat rum. The content of these was 5 mc. 
which insured that the emergent primary 
y ral ation from the two types of container 
was equal. The containers wese left in 
роѕі зәп for six days exactly and then re- 
moved. This time interval was used as the 
upper limit of tolerance of the dog's tissues. 
The zaimal was then kept under clean con- 
ditiers with adequate food and sunlight. 
Sufl Gent room for exercise was not avail- 
able but they kept in good condition 
thrcughout the experiment. 

The primary y radiation from each 
nee lle was of the same magnitude. The 
quality was different. More of the soft pri- 
тасу у rays from the radon emerge from 
the less highly filtered container. From the 
need е with 0.3 mm. gold made to 0.55 mm. 
pla inum with nickel (atomic number 28), 
thee is a much softer secondary 8 and y 
rad@etion than from the gold enclosed tube 





Fic. 2. Section of right lower lip of Dog No. 2 irradi 
sted one month previously. X120. There is a 
Бег area of lumen infiltrated with lgikocytes 
кїїп on the left side. A zone of avascular fibrous 
sue hyperplasia is present but hyalinization is 
Es marked than on the left side. 
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(atomic number 79). The wave leagth of 
the secondary y radiation of the K series 
from nickel is about 1.65 А, that fron gold 
about 0.190 A. By using the needles singly, 
any scattering by the metal coverisg of 
radiation from other sources is obviated. 

When ‘the needles were removed the skin 
was moist over each container, epil tion 
and ulceration over similar areas on each 
side took place at ten to sixteen davs frem 
commencement of irradiation, and healing 
was complete in six weeks showing a cen- 
tral crea 3X1.5 cm. approximate of 
whitened scar with no hair, surrounded >y 
2-4 mm. of epilated pigmented skin with 
papillation still present. No constant var a- 
tion between the two sides was present 
throughout the series. 


Time after 
Number e fi 


Ss Condition Found in Sar: 
Irradiation 


I 1 month All eight areas show act ve fi- 
brous tissue reaction w=h al- 
most complete closir= of 
puncture. No definite evi- 
dence of difference bewen 
the two sides was found. 

The areas on the fore anc hind 
legs show similar mic-o-copic 
findings but with more-necret- 
ic tissue infiltrated wits leu- 


2 I month 


/ kocytes around the area of the 


needles on the right skle than 
the left but a wider zc-e of 
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Ес. 3. Periacicular reaction of tissues in right fore- 
leg of Jog No. 4 irradiated two months previcusi;. 
X12c. Avascular granulation tissue is preseæt n 
the area. Corresponding to the avascular reaction- 
ary tissue in Figure 2. 
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Ес. 4. Sesion of left lower jaw of Dog No. $ irzz-i- 
ated three months previously. > то. Ep lation and 
hyaliniz--g of general connective tissue is p-esent. 
In the gion of the needle there is а small area of 
hyaline £brous tissue. The vessels in tae neiz- 
borhood show no evidence of ob! teration. 


hyalinizatioa of the ccllzgen 
on the left tian the right sic. 
On the right side tkere is азо 
a well-marked fibrous tisse 
hyperplasia without vescuzr 
change surrounding -he recre:- 
ic area which was not seen on 
the left side (Figs. 1 aad 2). 
This was more marked arar] 
the face needles. 

On the right side the area of 
periacicular granulation tis 
has become vascularzel aad 
is larger tham in the cise of 
Dog No. 2. The ste ef the 
needle is ob! teratel b> tas 
growth of granulat сп tese 
(Fig. 3). On the let side ao 
marked granulation tissus Б 
apparent. The  psevoms- 
noted periaccular reaction $ 
in about the same stage as 
formerly but rhe песгоб с crea 
has disappeared and the sucka 
in the hyalimzed drezs Fave 1 
more normal арреагалсе. 

The periacicalar®reactions сз 
the two sides show xea-tizas 
which are mest marxedky dat 
ferent in the lower jaw urea. 
On the left sce the эегіассь 
lar reaction shows little mor- 
than 1 mm. diameter of hya- 
line tissue with a su-rouadi^z 
collagen of mcreasel den:ir- 
of fiber. On the right side the- - 
is an area about 3 mm. in di- 
ameter of a тоге active ñ- 


3and4 2 »0nths 


5 3 months 
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Fic. 5. Section of right lower lip of Dog No. 5 irradi- 
ated three months previously. X10. Epilation and 
hyalinization of the general connective tissue is 
present. А zone of fibrifying granulatien occupies 
the previous site of the needle. Infiltr: tion of the 
degenerated muscle tissue by fibrous tissue is 
much more obvious than on the left sic e. 


3$ months 


brous tissue than on the left 
side and presenting a greater 
infiltration of mus-le tissue of 
the jaw. In the otaer areas cf 
this dog a much ‘ess marked 
difference was present (Figs. 
4 and 5). 

Changes similar to but with 
less marked diffe-ences than 
in Dog No. 5 were found. On 
the forelegs, however, the 
right side showed a diffuse ex- 
cessive collagen anc elastic 
tissue formation cver a width 
of about 0.5 cm. of the scar 
whereas the left side showed 
an even change in the tissues 
throughout the scar (Figs. 6 
and 7). 





Fic. 7. Section of right foreleg of Dog No. 6 irradi- 
ated three and a half months previously. X8. 
Epilation and hyalinization of the tissues sur- 
rounding are seen. In the periacicular zone a 
diffuse advanced hyalinization of tae tissues is 
present in a depressed scar. 
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Fic ©. Section of left foreleg of Dog No. 6 irradi- 
aed three and one-half months previously. X8. 
I» lation is seen together with hyalinfzation of the 
c-rmective tissue with no periacicular zone. 


7ard3 4months 


$ 


5 months 





Changes similar to Dog No. 5 
and 6 were found but with 
more hyalinization of the peri- 
acicular tissue on the right 
side than previously and the 
differences between the two 
sides not so marked as in pre- 
vious illustrations but, as 1n 
Dog No. 6, the periacicular 
reaction on the left side was 
not discernible. 

The scars on the left side pre- 
sent an even change in the 
tissues, the periacicular reac- 
tion being negligible but that 
on the right lower lip shows a 
dense hyalinization of the 
periacicular reaction which 15 
almost anuclear, shows fine 
granules of material ii | 


F= 8. Section of right lower lip of Dog No. 9 irradi- 
xed five months previously. X120. The peri- 
ae cular zone is shown as hyaline tissue With small e 
3mber of nuclei and vessels. Scattered through it 
ате fine granules taking the hematoxylin stain. 





e Fics. g and то, Photographs of left and right lower “ace lesions of Dog No. то irradiated six months pre- 
viously. The scar on the left side is the move supple as judged зу the wrinkling which is present. 
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6 months 


the hematoxylin stain, pess- 
bly calcium, but vessels are 
still apparent in the tissue 
(Fig. 8). On the upper kp an1 
the legs the areas are less 
marked and тоге cellilar 
than that on the lower ip- 
The areas on the legs present 
the same appearance as the 
previous dog. The areas or th= 
lower face show approximare! 7 
the same areas of epilation 
and whitened skin as may be 
seen in Figures g and ю, but 
that on the left side is more 
supple as may be judged fon 
the wrinkling which has taken 
place during fixation. On sec- 
tion the area of hyaline tissue 
on the right side was found t5 
have become necrotic (Fig. 
11). Small remnants of the 
hyaline tissue сап be fcuni 
around the edge of the песго!- 
ic area and the piece repre- 
sented shows what may be 
considered to be an adequate 
vasculature. On the upper 
face there was present on the 
right side a small'punched-out 
necrotic area in the certer cf 
the scar. On section a necrosis 
more advanced than taa- ia 
the lower jaw is presen-. The 
degeneration of the hyalin- 
tissue is not complete (“ig 
12), but the necrotic area has 
broken the surface. 


ГІ 7 montis The areas оп the upper fae: 
and legs shew а sligh-- 
greater amount of hyaline 
tissue at the center of th= 
scars on the right side zh: n om 
the left side. At six matas, 
however, the rght lower fzc- 
area became ucerated ir the 
center. Traum: may have sc- 
curred but nc appearances of 
it were present. This ulce- waz 
punched out and extended al- 
most to the mandible l- 





Етз. 11. Section cf tissue in periacicular zone of right 
lower lip of Dog No. то. X120. The perizcicukzr 
zone of fi»rous tissue has necrosei. Portion of i 
-emains wth well-developed vessels but ar LL 
iefined ecge merging into the necrotic tissue 
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Fic. 12. Section of right upper lip of Dog No. то. 
x 10. The central necrosis of the periacicular zone 
with ulceration on to the surface is illustrated. 


12 


8 months 


spread rapidly until the whole 
of the whitened area of skin 
was removed except a strip at 
the dorsal edge. Ar the ventral 
edge the process extended 
until the whole of the scar was 
removed when а clean red 
granulation tissue commenced 
to replace the vel'ew necrotic 
material. At this stage the dog 
was killed and al. the micro- 
scopic features which were 
found? in the human ma- 
terial of radionecrosis were 
present (Fig. 13). The scar on 
the left lower lip resembled 
those on the other areas of the 
left side. 

Areas on the legs and lower 
faces show the uswal increased 
elastic tissue, fibrous tissue 
and changes in the epidermis. 
Those on the right side have 
ill-defined very srzall areas of 
more hyaline tissue at the 
center than on the left side 
but it 15 not nearly so marked 
as previously. That on the left 
upper face is sinular to the 
other areas. At 55 months an 
area of ulceration appeared in 
the center of the scar on the 
right upper lip. Tiis extended 
until at 64 montis the whcle 
of the scar except the edges 
were involved. À »opsy speci- 


I 
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men was taken and showed 
the features seen in Dog No. 
11. As in Dog. No. 11 no 


marked endarteritis was seen. , 


The dog was allowed to live*so 
that the course оѓ ће ulcer 
might be observed. At seven 
months the whole f the white 
scar area was involved. with 
islands of red granulation 
tissue appearing in the yellow 
necrotic base. The bone was 
not involved. jn another 
week almost the whole of the 
yellow material had disap- 
peared (aided by the dog's 
efforts at toilet) and 14 days 
later the whole ulcer was epi- 
thelialized over a marked tis- 
sue defect. Section a week 
later showed a "normal" re- 
generation of epithelium over 
a vascular granulation tissue 
in contrast with theeompara- 
tively avascular tissue which 
is present when healing takes 
place after the initial "reac- 
tion" to radium. 

'The only difference between 
the scars on the two sides was 
greater suppleness on the left 
side, microscopically, the fi- 
bro-elastic tissue denser with 
thicker bundles of fibegs on 
the right side. 





` T . B . 

Fr; 13. Dog No. 11 irradiated seven months pre- 
.ously. Necrosis of the irradiated area with ex- 
“Giation of almost the whole scar is seen. 


I+ was not considered at all likely tha X 
the zold and nickel containers by any in- 
tric activity would result in altered tis- 
sue reactions. For this reason controls us- 


* 
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ing blank containers were not carried our. 
To study the possibility that the scar 
tissue resulting from lightly filtered rad um 
*méght constrict the vessels leading to 
ischemia, histamine was pricked into the 
center of hard fibrotic scars on the lips of 
patients *treated three years previously 
with radium needles of 0.5 mm. platiaum 
filtration. At the points of puncture a red 
zone of capillary dilatation surroundec ky 
an area of edema 4 mm. in diameter ос- 
curred. Flare was not discerned but the 
patient complained of irritation. Since the 


= pressure in the dilated capillaries is prob- 


ably less than that in the ordinary capil- 
laries it is evident that the fibrous tissue 


e does not constrict them. 


The vulnerability of irradiated tissue was 
investigated by implanting a capillary -ube 
of gold,o.3 mm. wall and 2 mc. per ст. 
length circularly in the subcutaneoas tis- 
sues o^ the right foreleg of three guinea 
pigs. Phe ends were twisted toge-her. 
Guinea pigs quickly remove a s:rzight 
needle by gnawing through the tissues amd 
anchoring thread. These were left in »osi- 
tion for five days and then removed. The 
reaction was at its height in three weeks 
and*healed in six weeks. Fifty per cent 
nitric acid was then applied in a «mal! 


piece of cotton wool'under a thick layer of 


adhesive strapping to this area and а cor- 
responding area on the left foreleg. This 
dressing was kept damp with acid for -hree 
days by injecting more acid uncer the 
strapping. This resulted in an ulceratior 
of the right leg which persisted four weeks 
and led to a loss of practically the whole 
of the tissue altered bv irradiation. On the 
left leg a superficial ulceration occarred 
whith granulated and healed rapid v in 


from seven to fourteen days. 
e 


DISCUSSION Ы 


The one outstanding feature of these 
results is the occurrence around the more 
lightly filtered source of radiation of am 


‚ area cf fibrous tissue which is fairly limired 


from the changes in the fibrous tissue which 
constitute the more widespread reaction 
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to the y rays. It is hyaline іп суре and гр- 
pears to be the part of the scar in which 
the late necrosis takes its origin. It is evi- 
dently a tissue with a metabclism anc de- 
gree of ciZerentiation changed from tla 
of the surreunding fibrous tissues; it woulc 
not further elucidate the proolem то sug- 
gest that the greater amoun- of collager 
substance indicates a degene-a-ion of the 
cells; it is an index of altered metabo ism. 
That this manifestation alone might indi- 
cate ап mereased biological age of гле cells 
and indica-e an earlier death of these -is- 
sues than of the surrounding tissue is un- 
warrantable. From the analogy o^ otae- 
collagenous tissues, however, it 15 evid2nz 
that an incr2ase of the intercellular sab- 
stance is usually accompanied dy lowe-ed 
metabolism per gram of tissue anl br a 
decreased vasculature. The hypothesis t xat 
this reduction of vasculature is due to 
strangulacion of the vessels by contraztina 
of the fibrcus tissue is untenable. The эгт2- 
doxical 8ushing which occurs n sears ir- 
dicates -hat dilatation of the vessels іл a 
scar may take place; this would not be 
possible if the vessels were actually cor- 
stricted by г tough collagenous tissus. On 
pricking aisramine solution into scars fo- 
lowing rzdium implantation it was found 
that dilataton of capillaries with edema 
occurred. [t thus becomes ev dent thet the 
diminished vasculature of the irracicted 
tissue more prcbably has as ts bzsis sos e 
reaction of the vessels to the diminished 
metabolism of the tissues rather than a 
simple constriction of the vessels by the 
more heavily fermed collager. No evidenee 
of marked endarteritis obliterans was 
found; the observations of skin ten pera- 
rure in humans suggest that mo marked 
general blockage of major vessels o-curs. 
Thus the relative absence o^ capi lzriss 
trom tke hyaline areas on тг righ- side 
cannot 22 considered to be the actual cause 
of the ceath of this tissue ner is there evi- 
dence that such a result may arise from 
endarter tis obliterans of the arger ar-erics. 
Irradiated tissues are more vulrerab є со 
infection and physical and cheniczl eg=mts 
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than are normal tissues. This was zpparent 
in Dog No. 12, and in clinical cases where 
as soon as the whole of the scar area was 
exfoliated normal healing occur-ed. Pre- 
sumably infection is the cause of пе death 
of tissue in these cases but frequently 
ultraviolet light wilf precipitate death of 
the tissues. In lesions produced «n guinea 
pigs by radon needles similar to those used 
on dogs, 50 per cent nitric acid precipitated 
sequestration of the scar but on the norma! 
skin produced a shallow granulating ulcer 
only. 

The occurrence of necrosis in the peri- 
acicular area of fibrosis with no communi- 
cation to the surface in the lower face re- 
gion of Dog No. 10 indicates that necrosis 
does not in all cases arise from th= vulner- 
ability of the tissue to external agents. The 
distribution and relation of tissus in the 
area on the upper face also indicates a deep 
necrosis preceding the superficial ulcera- 
tion. Clinically it is often apparem: that a 
widespread deep necrosis is presemt before 
the whole area breaks down. Mo satis- 
factory explanation of these ph=nomena 
appears unless it be that in the liv пр body 
a phenomenon similar to that obsərved by 
Spiers‘ in vitro takes place and the lon- 
gevity of the tissue is reduced by a reduc- 
tion in the number of reproductions pos- 
sible for the cell. The greater granulation 
tisfue reaction around the more lightly 
screened container would "use up" a 
greater number of the "lives" o` the ir- 
radiated cells than would the hyalzmization 
around the more heavily filtered centainer. 

When necrosis has taken place in the 
periacicufar zone, infection may be con- 
sidered to be the usual cause of s^read of 
the necrosis to the other irradiated tissues 
which behave like most other avascular 
tissues with a high intercellular cantent in 
that a massive continuous death of tissue 
occurs. It is impossible to define what this 
type of reaction has to do with altered 
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metabolism of the tissue. It ceases at the 
ill-defined edge of the irradiated tissue. 
SUMMARY 


‘1) In the tissues of fourteen glogs ir- 
racizted in corresponding areas by similar 
do:es of primary y radiation butan which 
the анов, was о.55 mm. equivalent of 
platinum (0.375 mm. Au with nickel outer 
covering) aud o.8 mm. equivalent in gold 
a peculiar periacicular formation of hyaline 
tissue took place over several months in 
the former case. 

(2) Four examples of later radionecrosis 
hac their origin in this tissue. 

(3) No evidence could be found that this 
decth of tissue resulted from any specific 
act от of the radiation on the vasculature. 
It is suggested tentatively that the es- 
sencial difference in irradiated tissues from 
nornal tissues is one of reduced number of 
reproduction cycles, so that in the case of 
the riore lightly filtered radiation with a 
greater reproduction activity in the granu- 
latio» tissue around the needle this number 
of «ус1ез is more rapidly "used ир” than 
in he case of the more highly screened 
rad ation, where the periacicular granula- 
tior -eaction 15 less marked and the main 
chaage is hyalinization, not a change to 
less mature tissue. 

(2) It is indicated that the relative 
avascularity of irradiated tissue is the re- 
actin of the vessels to the altered activity 
of tne fibrous tissue rather than the result 
of ary constricting effect by increased 
intercellular substance of this tissue. 
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INTENSITY MEASUREMENTS OF RADON IMPLANTS 
IN VIVO AS AN INDICATION OF ABNORMAL 
. BIOLOGICAL REACTION 


By GEORGE S. SHARP, M.B, F.A.C.S,* and ROBERT E. PUGH, JE. 


PASAOERA, CALIFORNIA 


ADON has occasionally failed to pro- 

duce the acute tissue reaction and 
growth regression that is customarily ob- 
served Ёт interstitial irradiation. Our 
first thought was leakage of radon from the 
seeds, but this has not been supported by 
experience. Upon the hypothesis that oae 
or more seeds may be lost from the tumor 
tissue, we present a method for the detec- 
tion o? abnormal loss of emanation during 
the period of active radiation from radon 


seeds. 


” INSTRUMENT 


The instrument used in this series of 
measurements was a "fountain-pen type” 
electroscope, developed by Dr. Charles C. 
Lauritsen, primarily as an instrument for 
indicating the amount of scattered radia- 
tion around roentgen therapy installations. 
The sensitivity of this instrument was-suit- 
able for the intensities encountered ia cur 
preser.t problem. 

The same principle is adopted for this 
electroscope as in the former "gold.ezf" 
type, but the movable member is a n eràl- 
coated, very fine quartz fiber. A cross arm, 
also of very fine quartz, is cemented ‘at2r- 
ally on the end of the active fiber and zp- 
pears through the microscope as a vertical 
line moving,across the scale as the radia- 
tion ionizes the air in the electroscope body 
and allows the charge on the fiber tc leak 
off. «Fssentially the instrument consists of 
à mic-oscope tube, with objective lers and 
оеша, and the minute fiber system with 
the cross-arm in the focal plane Óf the opti- 
cal system. The size and shape are the same 


` as an average fountain pen. 


2 


To prepare for a measurement of racia- 
tion intensity the electroscope is "charged 
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ud” by means of a vacuum tube rectifer. 
-he potential required is approximate 
190 volts and this is applied го the quartz 
finer by a simple switch arrangement. cmd 
the fiber is repelled from its neutral posi- 
ton due tc electrostatic forces. The micro- 
scope scale is so arranged that the indicat. 
ing cross-arm is at the zero position on сїз 
scale in the fully charged condition. Loss 
о? charge, due to presence cf raciatien, is 
then observed by the indicator neving 
a ong the scele. 


MEASUREMENTS 


After caarging and determining thescal= 
reading before exposure, the surface apoa 
which the iastrument is to be placec 5 
carefully studied for landmarks. The e ec- 
-7oscope saculd be held as far awzy fren 
zae radiant energy as possible to azo d аз 
effect before the start of the timed interea . 
Then the electroscope is placed in position 
ind at the same time the stop-wasch 5 
started and the exposure continued fcr a 
=efinite interval. A series of three or more 
-eterminations is made to arive at a g*c 
average value for each measurement. 

The exposure time is varied acco-dinz to 
the inital intensity of the rad aticn, cays 
of expended energy, distance and thickness 
of tissue between the seeds aad the sur ace 
positior of the electroscope. The time в :0 
adjusted, by trial readings, that the cle-- 
troscope cefleczion is always ove the sume 
portion ө? the scale (from 20 to 35 or a 
deflection of approximately 15 divisicns). 
This prevents a possible ren-linear ty of 
response along the scale from affecting the 
interpretation of deflection per second as 
an accurate indication of rektive intensity. 

In order -o tabulate the data in terms of 


Б , 
« e erans 
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a uniform quantity as an indication of ar- 
bitrary intensity values, the readings are 
reduced to the quantity "divisions per 
second,” usually of the order of 1, 10 divi- 
sion per second. The electroscope is not 
calibrated in terms of roentgens or milli- 
curies, since only values of relative inten- 
sity are necessary. 

The rate of decline of the activity of 
radon is well known and its "half-life 
period" (time during which the intensity 


INTENSITY (PERCENT) 


drops to £o per cent of its original value; 
has been definitely determined as 5.8 days. 
The formula for the decline of intensity is 
I =I,e~*', where J is the intensity at any 
time “t” after the original determination 
of the intensity Jo, and "a" is the coeficient 
of decline which may be determined for use 
with time “t” in days or hours, as desired. 
The value of “a” for time "t" in days is 
0.1812. For time in hours, “a” has a value 
of 0.00755. This expression is a logarithmic 
function’and the curve is of the form shown 
in the charts as a solid line. Figure 1 shows 
the theor@tical curve of decline and experi- 
mental observations on the control seeds. 

A major change in the intensity of the 
radiation is immediately obvious, as :n 
Case 382, С. M. B., where a large number 
of the implanted seeds were lost during 
severe diarrhea. By immediately reducing 
the data for each measurement and keeping 
a "running chart" of intensity, minor vari- 
ations may either be accounted for by 
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krown changes in dressing thickness, etc., 
or г decrease of the order of magnitude of 
a single seed may be easily recognized. The 


variations from the theoretical curve are * 


usiilly less than the percentage variation 
dt= to loss of a single seed. The electro- 
scepe was placed as nearly in the*identical 
possion as was possible each time, but 
va-mtions in dressing thickness, posture, 
and tissue contours due to position, made 
exact duplication impossible. , 

The period of observation extended over 
ter days, with readings being made at in- 


tervals such that approximately the same ™ 


pe centage of loss took place between each 
successive pair of observations. 


CASE HISTORIES 


“he following cases were selected to yy 


demonstrate the measurements of radon 


seeds in various locations in the body. The %4 


magerity of the growths in this series were * 
of -ke low grade, radiation resistant type 
and the fractional or divided dose roentgen 
therapy failed to cause complete regression. 
It ves necessary to supplement with inter- 
sti ial irradiation and the cases illustrate 
the necessity of careful observation for the 
adequate and desired radiation reaction. 


Case 410. C. P., male, aged sixty-eight. Chief 
complaint ulcer in the left floor of the mouth 
for спе year. On examination, there was a 
cra«-like ulcerated mass occupying the left 
floc sf the mouth from the frenum posteriorly 
for a distance of 4.0 cm. There was no invasion 
of tae tongue, and no extension onto the alveo- 
lar i-ge. The sublingual gland was infiltrated 
for . iepth of approximately о.5 cm. No glands 
wer *ound in the neck. y 

Pathological diagnosis: Squamous cell car- 
cinara, Grade п. =. © 

Ch May т, 1935, after preliminary high Volt- 
age reentgen therapy, nine radon seeds of ap- 
prozimately 1.4 mc. each were implanted uhi- 
formals in the growth. The total amount of 
inte-&itial radiation was 12.6 mc. or an inte- / 
grated dosage of 1,680 mc-hr. ` 

The combined external and interstitial irra 
diat cn caused an acute reaction on the skin of 
the -Fsek and neck and the mucous membrane • 
surfaces on the left side of the mouth. The reac- 
tion appeared on the fifth day after the im- 


`. 
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plantation of seeds and lasted for seven weeks. 
This -fect was entirely satisfactory and cor- 
responced with the radiation applied. At pres- 
* ent there 15 no evidence of disease nor deform- 
ity of tisques at the site of the primary growtk. 

Measurements were taken with the electrc- 
scope plaaed parallel to the alveolar ridge from 
the symphysis, posteriorly. This position was 
adhered to as nearly as possible for al! subse- 
quent measurements. Figure 2 shows the char- 
for this case. The maximum variation from the 
theoreticalecurve was 8 per cent except cn the 
tenth day when the intensity was too low for 
accurate determination. The loss of a single 


” seed would account for a deviation of 11 pei 


cent. Accurate measurements were possible be- 
cause af definite anatomical landmarks and an 
, absencz of dressings. 


Case 382. С. М. B., female, aged forty two. 
Chief complaint, rectal bleeding and mucus for 
two mo*ths. On proctoscopic examination a 
dome-] ks, ulcerated growth at the rectosig- 
moid jancture was demonstrated, measuring 
3-0X2.9X? cm. The mass was partially axed 
to surrounding tissues, but not to the pelvic 
bones. 

Pathological 
Grade m. 

After preliminary high voltage roentgen 
therapy twelve seeds of approximately 1.1 me. 
each were implanted into the growth on April :, 

935. Tae initial intensity of interstitial irradi- 
ation amounted to 12.5 mc. or an integrated 
dosage of 1,660 mc-hr. The growth receded 
somewhat in diameter as a result of the pre- 
liminary high voltage roentgen therapy, but, 
‚ more important, the thickness of the mass was 


diagnosis: Adenocarcinema, 
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greatly reduced and it was diffcuk to implant 
the seeds so that they would remain in »lace. 

Measurements were taken with the elee-ro- 
scope against the symphysis pubis. One radoa 
seed of a similar strength to those usec was 
kept as a cont-ol and the intensities were takea 
with and without the presence of th» extra sed. 
For the control measurements the extra seed 
was placed over the fifth lumbar vertebra. The 
cFart is stowr in Figure 3. The first measure- 
ment was made April 5, 1935, at 8:00 P.M. This 
was twelve hours after the implantation. The 
next Morning ct 10:00 A.M. it was quite evident 
that approximately 10 per cent of the raden 
or one seed, had become dislodged. During the 
night of April 5, the patient had a severe diar- 
rhea, and had frequent passages of mucus aad 
some blocc. On April 7, at 1000 A.M., przc- 
tically all of the radon had passed out of ghe 
bowel and only one seed remained in place for 
the remainder of the measurements. 

The biolegical effects from the interstitial] r- 
raciation were entirely inadequate, The radia- 
пол membrane dic not appear and -he grow-h 
regressed only slightly. However, it was эсѕ- 
sib e to pass tie proctoscope by the grow-h 
wh ch had been impossible before this irra dia- 
tion. є 


Comment. 11 certain viscous organs of 
the body, it is extremely important to kro x 
whether radon remains in place for its 
репой of practical activity. It is extremely 
diffcult to implant seeds in a thin wal, 
suca as the sigmoid, and depend on their 
permanence. In this case, the seeds were 
implanted at an oblique angle, and a par- 
ticular effort was made to place them in 
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the muscle and as deeply as possible with 
safety. . 

The importance of this observation on a 
patient cannot be overestimated. In the 
above case not only was it possible to re- 
peat the dose immediately without loss of 
time, but it avoided a mistaken critical 
judgment of the radiation effect on this 
particular tumor. 
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Case 22. L. W. S., male, aged sixty-five. 
Chief complaint, a tightness and pain in the 
right side of the throat for three months. On 
examination, there was a nodular growth on 
the right pharyngeal wall, from the inferior 
tonsillar border to a point opposite the epi- 
glottis. The growth infiltrated thc lateral 
pharyngeal wall deeply, and there was invasion 
into the base of the tongue below the lingual 
tonsil. No glands were found in the neck. 

Pathological diagnosis: Squamous cell car- 
cinoma, Grade r1. 

After preliminary high voltage roentgen 
therapy, thirteen seeds of approximately 1.4 
mc. each were implanted uniformly throughout 
the growth. A total amount of 18.2 mc. was 
used, or 4n integrated dosage of 2,420 mc-hr. 

The normal reaction appeared on the pharyn- 
geal mucosa and skin from the high voltage 
roentgen therapy, but the growth did not re- 
gress completely. During the height of this re- 
action the seeds were implanted and evident 
regression was noted on the eighth day. The 
reaction persisted with a whitish membrane for 
six weeks. The area healed promptly and there 
is no evidence of disease. 


Measurements were taken with the electro- 
е 
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ѕсор> placed at the right angle of the jaw. The 
first measurement was made immediately after 
the mplantation of the radon on May 10, 1935, 
at E1-00 A.M. Subsequent measurements were® 
taken over the following ten days. The marked 
dev ation of some of the observations from the 
theer-tical value was due to the position of the 
elecroscope. The landmarks were not accu- 
ratcly established and the slight misplacement 
resvlted in this wide variation. This difficulty 
was largely avoided in later cases by deter- 
miring better landmarks before starting the 
seris. 

Comment. Radon seeds must be im-Q 
planted with attention not only to accuracy 
of location but with some thought of per- 
menence. Seeds implanted into ulcerated 
areas must be inserted deeply enough to be* 
imbedded in firm tumor tissue. The trocars 
ca-rving the seeds may be injected at one 
angie and withdrawn at a differeft angle. 
In this way the track made by the trocar 
can be obliterated and the seeds prevented. 
from coming out through the track of in- 
jection. 

Case 421. J. M. J., male, aged sixty-one. 
Caicf complaint, hoarseness for five months. 
On indirect examination of the larynx, there 
was a cauliflower growth 1.0 cm. in diameter, 
leceted at the juncture of the middle and the 
anterior third of the left cord. The base wa 
Бог and it infiltrated the cord considerabb ый 
although movement was not impaired. The 
aaterior commissure was not involved. No 
g ards were found in the neck. 

Pathological diagnosis: Squamous cell car- 
c noma, Grade и. 

After preliminary high voltage roentgen 
tacrapy, three radon seeds of approximately 
1-$ mc. each, or a total of 4.5 mc., were im- 
dented. This resulted in a total dosage of боо 
ne-hr. : 

The reaction from the roentgen therapy 
caused an epidermitis and epithelitis, but the 
crowth digl not regress completely. The radon 
cs caused a complete disappearance of the 
erewth on the twelfth day. The membrane re- 
¿cton persisted seven weeks and now there 15 
ас evidence of disease. ` 

Measurements were taken with the electro- 
‘сере placed over the left cricothyroid mem? 
»rane. The first measurement was taken im- 
ть diately after the implantation of the seeds 
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on Mey 1, 1935, at 11:00 A.M. The subsequent 
measurements were made over the fellowing 
ten days. Figure 5 shows this series of cbserva- 
tiens. Only three seeds were used and tac devi 
ation was in each determination much 1- than 
the 3: per cent due to one seetl. 


° 
Commeént.,Many times it is desirable to 
implant radon seeds through small irt stru- 
ments where visualization is difficult, and 
often it is impossible to gain sufficier t ex- 
posure fog a three-dimension image. The 
seeds in this case were implanted tirovgh 
a laryngoscope, and inspection wes rela- 
tively easy, but the thickness of the growth 
and tie cord could only be estimated I- is 
entirely possible that many times racon 
e seeds are inserted through the cord and 
finally lodge in one of the bronchi. 
Previously radon seeds were implanted 
by one,of us in several other esophageal 
growths where exposure was much more 
difficult. А method of detecting their con- 
tinued activity in the growth woulc cer- 
tainly have added to the accuracy cf the 
dosage, and confidence in the result. 
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Case 378. N. A. J., female, aged thirty-nine. 
Chief complaint, soreness of the tongue anc 
left side of the throat, with blof$d-s-r-akec 
sputun, for the past six weeks. On exam nation, 

' there was an ulcerated area on the left zmerior 
eonsill ar pillar, which infiltrated the bas sf the 
tongue in the region of the lingual соплі. The 
area was deeply indurated, and the involved 
tissue measured approximately 3.0 cr. in 
diameter. No glands were found in the neck. 
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*. 
Pathological report: Squamous cell carci- 
noma, Grade и. | 
After p-eliminary high Voltage roentzea ther- 
apy, естгл -adon seeds of approximately 12 
mc. eac were implanted uniformly into tae 
involvec area. A total amount of 14.1 mc. was 
inserted, or an integrated dosage of 1,875 mz- 
hr. 
Meas.#ements were taken with the e eeto- 
scope paced against the left angle of the jav. 


CASE #378 
М.А, 
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The first measurements were made immecizte y 
after the imolantation on May то, 193z, at 
10:00 AM. Subsequent measurements we-e 
taken over the following ten days. The carve 
for this «es is shown in Figure 6. 


Comment. Measurements by electro- 
scopes cf high cegree of sens tivity are very 
inaccurare unless great саге is taken -0* > 
fine the exact landmark for each series of 
measur=mer ts. The variations in the n2a3- 
uremen-: or this patient were due prina- 
rily to inability to accurately place de 
clectroscooe in the same location each tim >. 
We fee! һа: the slight variationsf-om +e 
theoret cal curve may be cue to the “act 
that som2 o> the measurements were taken 
with the patient prone, and at other tines 
in a sittemg position. Swelling of the t ssues 
after the implantation and the atten pe +o 
take the measurements through dress ngs 
of varying thickness must also be com- 
sidered. 

Case т 4. C. F., female, aged fifty-five. Chief 
complaixt, lump observed in the region of the 
aght ange cf the jaw four years previovsi ». 


636 
During this interval, three operations were per- 
formed for local recurrences. On examination, 
there was an irregular, indurated mass, 5.9 cm. 
in diameter, which covered the right angle of 
the jaw, and collared the lower part ef the 
ascending ramus, and presented in the pos- 
terior portion of the floor of the mouth. The 
mass was firmly adherent to the mandible, and 
all surrounding structures. 
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Pathological report: Squamous cell carci- 
noma, arising from squamous cell elements in 
the mixed tumor of the parotid. 

After preliminary high voltage roentgen ther- 
apy, an upper right radical neck dissectien was 
performed. The growth had invaded the jugular 
vein, and the involved vessel was resected with 
the mass. It was impossible to remove the part 
of the growth adherent to the carotid vessels. 
Nirt radon seeds of approximately 1.5 me. 
each were implanted in the ѕиѕріс1о 15 areas. 
Two radium capsules containing 25 mg. in 0.5 
mm. platinum shields were inserted in the 
wound after the operation through a Penrose 
drain. 

Measurements were taken with thc electro- 
scope placed at the right angle of the jaw, over 
the dressing. The observations are graphically 
shown in Fézure 7. The first measurement was 
made on April 5, 1935, at 8:00 P.M. 

Subsequent measurements were taken daily 
until the fourth day, and the measurements 
closely approximated the theoretical сигуе for 
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the «cmbination of radium and radon which 
was used. On the fourth postoperative day, the 
raditm was removed and the measurements 
continued to closely simulate the theoretical e 
curve for radon only. 

Ce rament. This case represents a circum- 
stance commonly encountered in ће oper- 
ating room where the involvement was 
more extensive than the preoperative ex- 
aminztion indicated. An inadequate dosage 
of radon seeds was available and it was 
necessary to substitute radium.*'This was 
accamplished by suturing a Penrose drain 
in tie depth of the wound. Later sterile 
radii" capsules were inserted into the 
rubber tubing in tandem and left for a 
four day period. 

The biological effect from the above 
comb ned therapy was acute and caused 
an 2nithelitis and a severe epidermitis 
which persisted for nine weeks. 


CONCLUSIONS 


1. Abnormal biological reaction from 
radcr may be due to an immediate or 
earl loss of seeds from the growth. 

2. A method is presented for the detec- 
tion of abnormal loss of emanation from 
tumo- tissue during the period of active 
radiation from the radon seeds. 

3. Radon seeds must be implanted with 
attea-ion not only to accuracy of location, 
but with some thought of permanence. 

4- Case histories are presented to dem- 
onstrate the value of knowing definitely 
that -he interstitial dosage was delivered 
acccrding to the original plan of treatment. 


Nets. The high voltage roentgen therapy for the 
above cases was given daily by the divided dose 
method. The treatment period ranged from eighteen 
to th r7y days and 250 to 350 г was delivered at each 
treatrent. The total dosage was from 5,000 to 
7,00c t. The machine was operated at 200,000 volts, 
15 miliampges, 10.0 cm. cone, 50.0 cm. distance 
and a Thoraeus filter equivalent to 2.0 mm.‘ of / 
copper. І 
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NON-NEOPLASTIC TUMEFACTIVE LESIONS OF THE 
LARGE INTESTINE e 


. INFLAMMATORY TUMEFACTIONS* 
S * Ву НАЕК” M. WEBER, M.D. 


° Section on Reenrgeuology, The Mayo Clinic 


. ROCHESTER, MINNESOTA 


I? THE large intestine, carcinoma is ən- 

countered far more frequently than ай 
other malignant and benign tumefactiv= 
processes’ combined. However, nor-nso- 
plastic, that is, inflammatory, tumefac- 
tions occur often enough to demand serious 
consideration in the differential diagncsis 
each time the idea of “tumor” or “growth” 
Is suggested. 

Although of varied etiology and patho- 
genesis, the inflammatory tumors of the 
colon „bear clinical and morphologic re- 
semblances to each other and to true neo- 
plasms so striking that it is always dif- 
cult, and without microscopic examinatior 
often impossible, to distinguish betweer 
the various etiologic types of inflammatcry 
tumors, and between these and true neo- 
plasms. Because the diagnostic elements 
elicited at roentgenologic examination -e- 
fleet the gross morphologic character st cs 
of normal and diseased parts—their ulti- 
mate validity depending entirely on the 
fidelity with which this is done—the zs- 
sumption that the roentgenologic diagnosis 
of the lesions under special consideration 
here should also be attended with con- 
siderable difficulty is not altogether zn il- 
logica! one. Fortunately, however, trie 
neoplasms ef the colon manifest themselves 
roentgenologically by signs so consistendy 
distinctive as to be practically pathog- 
nomonic. When these characteristic rcent- 
genologic manifestations of neoplasm are 
rfot elicitable, the roentgenologic diagnosis 
of non-neoplastic tumor is made simp y 
by exclusion, since no alternative diagnosis 


„15 possible. That inflammatory tumefactions 


are entirely lacking in distinctive rcent- 
genologic signs is, however, not to be in- 
ferred. Their roentgenologic manifestations 


are, in fact, only somewhat less d stinc- 
пме thaa those of true neoplasms, bat tae 
diagnosac syndrome is negative n na- 
acter rather than positive. By this I meen 
то say taat the diagnosis of inflamma-o-y 
tumor is made more by noting that Фе 
roentgerolozic signs distinctive юг aes- 
plasm fail -o be exhibited than t is by 
setting ep а syndrome of roentgenog c 
signs characteristic of the non-neoplesc c 
tumor. 

The deagnostic problem thus resolves i-- 
self into two parts: first, the mere dem or - 
stration of the existence of a tum2fec-ive 
lesion, and second, the determinctior ef 
1:86 neoplastic or non-neoplastic nature. t 
i3 to be assimed that the roentgenolog c 
cexaminazon can be made to establisa the 
presence of any tumefactive lesior cf the 
colon at east as early in the developmert 
cf that lesion as it is able to cause symp- 
toms and to be manifested by cln œl 
s gns. 

All tum efective processes manifest ther- 
selves roc ntgenologically by what 15 celle 1 
a filling defect. This may be defined as a 
subtraction irom the normal outline cf -h2 
luminal con-ours. It is produced chiefi- 
by protrision of the tumefactive sab- 
stance toward and into the lumen, раге] = 
by dimirished distensibility of the im 
fi trated wall Local spasm ako contributes 
to the deformity. The roeatgenclogi- 
p cture is in fact, the shadow of a variam 
cast, the matrix of which is che intestina 
lu men. Thus the filling defec- correspond: 
morpholozically to the intraluminal con- 
tours of me lesion which is its cause. The 
extralummal features of a given tumefac- 
tive process are available only by infer- 
ence from -oentgenologically cortrol ec 


* Read at the Thirty-sixth Annual Meeting, Americas Roentgen Ray Society, At : пс City, N. J., Sept. 24-27, 193°. 
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manipulation of the organ under investiga- 
tion. It is hardly necessary to ет >hasize 
that to have significance, the actuality 
and permanence of a filling defect must be 
determined with finality. This meaas that 
it must be viewed from various anges, and 
under the influence of active and passive 
movement. It must show no change 1л lo- 
cation or essential appearance after ma- 
nipulation, or after the administrz tion of 
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whica carcinoma is by far the most fre- 
quenzk encountered representative. Al- 
thou zh all carcinomas of the colon do not 
have i-entical roentgenologic appearances 
yet some roentgenologic characteristics are 
соттоп to all of them. Carcinoma 15 
primacly a disease of the colonic mucosa. 
It is practically always confined to a rela- 
tively short segment of the bowel, and pro- 
duces a marked but relatively pervious 





Vic, 1. Between the arrows is the characteristic relief эг tern of carcinoma; sigmoid colon (left), 
ascending colon (right). The roentgenclogic d agnosis was verified at operation. 


antispasmodic drugs, or on reéxan ination. 

The presence of a genuine filling defect, 
then, encompassing a relatively short seg- 
ment of the colon, signifies tum-faction. 
The next step 15 the determinatien of its 
nature. Is it neoplastic or inflammatory? 

To answer this question with cenfidence 
and with consistent accuracy, the im- 
portance of a thorough familiarity with all 
of the roentgenologic signs of neoplastic 
disease of the colon cannot be exaggerated. 
The roentgenologic manifestatior s of in- 
flammatory tumefactions will the-efore be 
discussed by drawing comparisons and 


contrasts with those of true neop asms, of 
e 


nar-cwing of the lumen. It causes clinical 
obs ruction only when complicated by per- 
forct оп, or by partial or complete in- 
tussusception. The “‘canalization” usually 
has smooth tubular contours. Its course 
maz be straight or irregularly angular, but 
almost always it Is somewhat eccentric tô 
the rormal "intestinal lumen proximal and 
dista! to it. А most significant feature 1s 
the abrupt demarcation between involved 


anc uninvolved intestine. À mucosal relief 


patregnomonic of neoplasm can he de- 
scrined (Fig. т), and this is the most funda- 
meatal, the most reliable, and the most 
gene-ily applicable, although not the 


| 
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most easily elicited, of all the roenegeno- 
fogic signs of neoplasm of the colon‘ 


Diterent histologic and gross merpho- 


* legic types of carcinoma present diferent 
g ур I 


intra urgjnal relief patterns, but the normal 
relief is always entirely obliterated. Often, 
especialy with the annular or fibroscir- 
rhous carcinomas, the internal aspect of 
the involved segment is flat and roughly 
granular, and there is a peculiar stiff rigid 
look about it. Other types of carcincma 
exhibit this granular surface also, bat as- 
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proximally and distally contiguous tc і-. An 
expression 5f this sharp dehm tation is the 
seemingly »ersistent tendency of the im 
perforated neoplastic lesion towa-d in- 
tussusception. This is manifested roemt- 
zenologcaly by the appezrance cf vni- 
lateral or Eilazeral cfescentc spu-s at he 
proximzl or distal extremity of the chaamel, 
or both, at the time when the lesicn -ad 
the adjacent intestine are well distended 
with contrast material (Fiz. 2). This 
crescentic shadow complex is interorc =d 





Fic. 2. Carcinoma of distal transverse colon. The distz! half of the transverse colon, the splenic flexure, and 
the »roximal descending colon after distention with the opaque erema (left), after evacuatior of езєта 
(center), and after insufflation (right). Roentzerolozic diagnosis was verified at operazoa. The inv ve- 
ment extends over an unusually long portion с? the b wel, but te relief pattern of the charnel, -he аср 
demarcation between involved and ипіпус уе] intes-ine, and zhe -rescentic proximal and distal te-x: ni 


of the filling defect are pathognomonic. 


sociated with it is a disordered arrange- 
ment of irregular depressions and eleva- 
tions, resulting in a gnarled, coarsely 
jagged relief. Polypoid carcinoma produces 
a nta-ginal filling defect only when ulcer- 
ated, in which case the relief pattern re- 
fl€cts its saucer-like form; but, again the 
granular amorphous character of the sur- 
face is apparent, broken irregularly by ele- 


vations corresponding to the excrescences 


of carcinomatous substance on the surface. 
Invanably apparent, however, anc the 
most telltale feature of the neoplastic re ief 
patte-n, is the abruptness with which i- is 
delimited from the uninvolved | m icosa 


15 an efort of the lesion то insert itself 
nto the lumen of the bowel, or zs ar at- 
:empt o the contiguous intes-ina wal to 
‘old itself around the tumor. Whate-er 
zhe interpretation of this рћелетего is, 
only necplastic lesions exhibit it, and it is 
a pathognomonic roentgenologic s gr, par- 
cicularly valuable when the ckannel is <p- 
parently or really impervious to injected or 
orally administered contrast matenaL 

The -oentgenologic diagncsis of aeo- 
plastic versus non-neoplastic tumefactien 
would be very much less comp ex end difi- 
cult were it not for the frecuency w th 
which neoplasms of the colen are compli- 
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. 
cated by perforation. Almost alwass sub- 
acute or chronic rather than acute, che in- 
flammatory pericolic process attendimg per- 
foration extends in both directions from 
the site of the original lesion, and so over- 
whelms the neoplastic process as to make 
the lesion take on thé general appearance, 
and even the clinical signs and symptoms, 
of an inflammatory tumor. Roentgeno- 
logically, a filling defect is producec which 
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the point where roentgenologic methods fail 
to redesm them, and itis here that апап 
ty wth the internal relief of the neoplastic 
lesioa is of particular value. Situated often ` 
at ornear the precise midpoint of е filling 
defect is an area manifesting a [elief entirely 
diffe-ent from that immediately proximal 
and c istal toit: the pathognomonic internal 
relief sf neoplasm, a description of which 
was ust attempted (Fig. 3). 





Fic.e. Perforating carcinoma of the sigme:d colon, Betwee_ Frackets is the elongated poorly demarcated 
filling defect; between arrows, the characteristic neoplastic relief pattern of carcinoma. 


resembles that of the inflammatory tumors 
very closely. As a result of the pericolic 
inflammatory process which is set up, the 
filling defect occupies a much longer seg- 
ment of bówel than does the origina! lesion. 
The sharp demarcation between involved 
and uninvélved intestine disappears, and 
the filling defect tapers off gradually into 
normal external contours. Proximal and 
distal to the site of the original leston the 
mucosal pattern is markedly distur sed but 
not destroyed, and it is similar in almost 
all respects to that seen in association with 
inflammatory tumefactions. The temdency 
toward intussusception disappears Dia- 
critical roentgenologic signs of the original 
lesion are not, however, obliterated beyond 


'TEe fundamental importance of obtain- 
ing adequate visualization of the entire 
exteat of the filling defect, and of making a 
most careful study of the struetural detail 
of ів internal relief, should, in view of 
wha has been said, be obvious. To do 
this, antispasmodic drugs, administered to 
full »5ysiologic effect, are often useful in 
diminishing the increased irritability as- 
socicted with these lesions. Often too, 
roen-genologic examination after a short 
ther- peutic regimen directed at alleviating. 
the mZammatory component of the filling 
defeet will permit the establishment of a 
diagassis, otherwise of necessity left in- 
dete minate. It may be said safely that a 
dependable roentgenologic diagnosis of 
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"neoplasm with perforation" can be made 

enger it occurs, and to confuse the con- 
dition censistently with the non-necplastic 
tumefactlyns is to fail to exact the full 
diagnossichyield of the roentgenologic ex- 
amination. V, 

The filliig defect produced by inflam- 
matcry tumefactions is best defined as one 
in which evidence of true neoplasm carnot 
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depend largely on the stage cf development 
at which the lesion is observed. The cecum 
end adjacent ascending colon, anc tae 
sigmoid, hepatic, and splenic flexures, 
seem to be sites of preference but irflam- 
matory tur efactions may be found in any 
oortion of the bowel. 

As has been indicated, neither the eagth 
of the alling defect nor the amount of 





Fic. 4. Tuberculoma involving the hepatic dexure ‘opaque enema, left) and carcinoma invo ving the hepatic 
flexure (double contrast method, right) placed ade by side to contrast the roentgenalogic appea -ances of 


the non-neoplastic and the neoplastic tumefac- ons. 


be demonstrated. It is essentially г con- 
striction of the lumen, embracing only a 
part of one of the divisions of tae lage 
intestine, but it usually is a longer defect 
thin the one associated with neoplasm. 
The amount of constriction also varies 
within considerable limits. Sqme ‘nflzm- 
matory tumors have narrowed the lumen 
to such an extent as to rencer it entirely 
impervious, while others, of the seme 
etiology, have produced a narrowing which 
is hardly perceptible. Inflammatory disease 
in general is progressive and to a ce-tain 
extent self-limited, and the gross moroho- 
logic as well as roentgenologic appearances 


constriction is constant, but al inflam- 
matory tumors are alike in this respect 
that tne filling defects they produce all 
face cff gradually, almost impe-ceptibly, 
into the normal contours of tee intestine 
proximal and distal tc the coas:r cted area 
(Fg. 4). Destruction of the mu:csa may ог 
may aot take place, ard when t is ob- 
served it is practically always m associa- 
tion with those inflammatery tumors 
caused by an etiologic agent which under 
o-her circumstances causes ulee-ctive cok 
ts. The tuberculous, zmeb‘c,and the strep- 
tococcic granulomas are the priacipal e=- 
amp.es of this group o^ inflamnetory tyme- 
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. 
factions. The most important pathologic 
changes are found in the submucosal struc- 
tures, and while the mucosa has always 
undergone some pathologic change, it may 
be unbroken throughout the entire extent 
of the lesion. Rarely, multiple inflam- 
matory lesions are encóuntered in the same 
colon. Combined involvement of ileum and 
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Waen the roentgenologic examination 
has demonstrated that a tumefactiveJ-—. 
is present, and has offered its depéndabte 
concl isions about the бөр or ЧОП» 
neephistic nature of the tumôræit has 
made about as great a contribyfion to the 
final diagnosis as may be expegtetl of it. 
There are no fundamentally reliable roent- 


Fic. $. Inflammatory (non-neoplastic) processes causing defects in the hepatic flexure. Left (opaque enema), 
pericolic abscess which proved to be secondary to perforating carc noma of the gallbladder; right (double 
contrast method), pericolic abscess which proved to be secondary to perforating cholecystitis and chole- 
lithiasis. The roentgenologic differential diagnosis between primar- and secondary pericolic abscess is not 
readily made. Compare this roentgenogram and that reproduced in ‘igure 9. 


cecum is commonly seen when an inflam- 
matory tumor involves this region, a phe- 
nomenon never seen with neoplasm unless 
perforation has taken place. All of these 
morphologic features are reflected faith- 
fully in the roentgenologic picture, but 
after all is said and done the diagnosis of 
inflammatory tumor is made by eliminat- 
ing the possibility of neoplasm as the 
underlying lesion. 


genologic swzns by which the various etio- 
logic types pf inflammatory tumor can be 
distinguished from each other, and the 
final roentzenologic diagnosis often, if not 
usually, reads “non-neoplastic tumefaction 
of indeterm nate etiology” (Fig. 5). This 
noncemmittal phrase is useful in that it 
does not bin 1 the roentgenologic examiner 
to extend ha: diagnosis beyond the limita- 
tions of his method of investigation, 
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is sometimes possible, however. when 
etiologic types of inflammatory 
ions are kept in mind, tc offer 
{теп be no more than a reason- 
as to the exact nature of the 
lesion at and. A frankly defective yet 
useful tabfilation of both the more com- 
monly and the less frequently encountered 
inflammatory tumefactions is presented 
only to itemize the rather extensive list of 
etiologia possibilities (Table 1). The Esmor s 
are arranged in order of the frequency of 
their occurrence, in the experience »f the 
Section on Roentgenology of The Mayo 
Clinic. 

Diverticulitis is the most commorr y er- 


„ ——^eeun-cered of all inflammatory tumetac- 


tions It is definitely a disease of older life, 
seem ng to occur most frequently 1m per- 
sons €f hypersthenic habitus who lad a 
seder tary type of life. Diverticulitis is the 
result of inflammation of one or more 
diverticula. The mere presence cf di- 
verticula is not of particular clinical sig- 
nificance. They occur in all parts cf che 
gastrointestinal tract, but more of then аге 
founc in the colon, especially in its distal 
segments, than elsewhere. Diverticulins oc- 
curs practically only in the sigmaic and 
lower descending segments of the colon. 
In the early stages the pathologic chanzes 
are local and are recognizable roentg2n- 
ologically only by minor changes in гле re- 
lief pattern. of the regional mucosa. The 
adjacent inflammation may induce zn 2x- 
aggeration of the relief, or the relief may 
be subdued by flattening, resulting from 
subm icou’ swelling and edema. 

As the inflammatory process increases in 
severity and extent, a filling defect of more 
or less pronounced proportions develops. 
Spasm contributes considerably to tac con- 
striction, but encroachment an the lamer. 
by the swelling, edema, and pericole in- 
flamn atory tissue, is responsible for most 
of the narrowing. Usually a relatively lang 
segment of the sigmoid colon is invcalved 
The fhargins of the narrowed lumen have 
a serrated appearance: the constrictron is 
coneeatric with the involved intestina 
lumen, and its mucosal relief, while vari- 
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TABLE I 


NON-NEOPIASTIC TUMEFACTIVE LESIONS Ok ~HE 
LARGE INTESTINE: INFLAMMATORY TUMEFA T 675 
A. Primary: 

1. l'ivert cultis 

2. Tuberculosis . 

3. Fibroplast c appendicitis 

4. Primary ileocolitis, typhlitis, pericolrtis, end 

perisigmoiditis of unspecified etiolozy 
5. Screotococcic lesions 

6. AXmebic lesions 

7. Асплотусобс lesions 

8. Very rare: syphilis, typhed fever, anthrax, 
Sehi.toscmum japonicum (filharzic) 

B. Secondary to: 

1. Exæns on of inflammatory processes fom d- 
jacert cr contiguous zodeminal orzaas: 
gallbladder, female pelvic organs, sex: аа] 
vesicles, omentum 

2. Segmer tal injury (foreign bodies, сорта: газ, 
circu atory disturbances: 


ably disturbed, is never obliterated en- 
-irely. Proximally and distally the fi kag 
defect tapers of into normal contoars (Fz. 
5). The appearances of the lesion тат эе 
modifed by the administration of am i- 
spasmodic drugs until full physiologic ef- 
rect is cbtainec, and by treatment directed 
at relieving the inflammation. The patie at 
often complains of marked tenderness ever 
the region affected. Manipulatior of the 
inflamma-o-y mass reveals that it is fixe 1, 
to some extent at least, but not inflexsbe. 
Palpation is usually vigorously res. stc Гу 
the patient. and the pain caused by de- 
tending the constriction with the cont-ast 
enema is опг of the most suggestive rosn-- 
senologic sizns of this and other -ypes of 
inflammatory lesions of the colen. The 
presence of uninflamed divertitule in dis- 
tant segrents of the bowel suggests tie 
idea of diverticulitis in any giten tume-a-- 
поп of the distal colon, but it is impertar t 
to remember that other lesions mey le 
found coexistent with diverticulos s. 

astic intestinal tuberculosis s 
cistinct vely a disease of the ileoceca cot, 
although other segments, especielly the 
sigmoid and hepatic flexures, may be ir- 
volved (Fig. 7). This type of intest n:l 
tubercu ous lesion, unlike the ulcera me 
type, is not uncommonly primary 1a the 





644 


intestine and is thought by many to be 
caused by the organjsm of bovine or avian 
tuberculosis. It is prone to occur in young 
people. It is recognized grossly by the 
typical tuberculous nodules on the serosal 
surface or by regional tuberculous lymph 
nodes. Simultaneous involvement cf cecum 
and terminal portion of ileum in г granu- 
lomatous mass constitutes a gross patho- 
logic syndrome which usually, but by no 
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portant diagnostic significance. In 
there are no really satisfactory roe 
logic differential criteria by w 
tuberculous tumefaction can 
guisacl, except, of course, 
active focus in the lungs or efewhere, in 
which event any obviously no néoplastic 
process in the ileum or colon is presumed, 
not cleogether logically, to be of tuberculous 
orig r. 





Fic. 6. Diverticulitis. Opaque enema (lef); double contras method (right). 


the level of the crest of the left ilium. 


means always, signifies a tuberculous 
etiology. It is this syndrome which affords 
the best differential diagnostic clue at 
roentgenologic examination. Ulceration. 
which may or may not be a p-ominent 
feature, is almost always present in some 
degree, and is manifested roentzenologi- 
cally by changes in the mucosal relief cor- 
responding to the depth of the ulceration 
Compared with the internal relie? patterr 
of other ulcerative non-neoplastic tume- 
factions, that of the tuberculous tumor is 
markedly nodular and uneven, but this 
circymstance cannot be said to have im- 


The filling defect is situated at 
t has a typical reatgenologic appearance, but its location is un- 
usually high in the descending colon. Roentgenologic diazmosis was verified at operation. 


TE> amebic inflammatory t&imor (Fig. 


8), t- which Gunn and Howard called at- 
texn, the actinomycoma, the cecal in- 
flan matory tumor developed in associatión 
wit so-called fibroplastic appendicitis, and — * 
primary ileqgolitis and typhlitis, are lesions 

so -imilar to each other and to the tuber- 
culma in almost all details of their gross 
anc 7»entgenologic appearance, that an in- e 
dependent roentgenologic differentiation 
between them seems hopeless. They are o 
all preéminently diseases of the proximal 
part »f the colon, often with combined in- 
vokzment of the terminal portion of the 







Пет and the cecum. True, the demon- 
of the pathognomonic "su phu- 
М will establish the diagnosis of 
ma, and the presence cf ##4- 
Гуйса in the stool in associa- 
' non-neoplastic tumefaction 
, by inference at least, of the 








amoeba 
tion with a 
is diagntsta 


amebic nature of the lesion, but thes» are 
not always available. Careful analysis and 
correlation of all pertinent clinical aad 
roentgenglogic data will often yield the 
complete diagnosis. It happens frequently 
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в granular n appearance and en-ire y de- 
void of relief corresponding to tke cifase 
[эса] denudation of the mucosa. Les ans 
having taese characteristics are lookec on 
25 being essentially of the same natur» zs 
chronic streptococcic ulcerative cclitis, m 
view of the fact that this'diagnesis was 
verified at surgical exploration in sev2ral 
instances. In a few other instances a 
pathogncmonic proctoscopic picture cf -is 
disease, rot oresent at first, cevelcped at a 
later time. 





Fic. 7. leocecal tuberculoma (roentgenologic diagnosis verified at operation). The cecum is diffusely rer 
rowed and shortened, and the very distal segment of the ileum is sligatly deformed. Left, opaque erga. 
center, after evacuation of the opaque enema ;ight. afte- insuffaton (double contrast method). 


enough, however, that the final diagnosis 
is not attained until opportunity for miro- 
scopic examination of the lesion presents 
itself. ° 

Chronic streptococcic ulcerative colites 
may very rarely be localized to a very 
shórt segment of the colon, and whea -h's 
happens it presents a lesion which might 
be looked upon as an inflammatory ume- 
faction! Again any portion of the celon 
may be involved. The lesion has all of the 


e general characteristics of ulcerative co itis 


except -hat it is not diffusely spread over a 


e large portion of the colon. The constriction 


is tubu ar in character, regular in outl ne, 
more от less fusiform in shape. The œn- 
tours are smooth, and the internal surtace 


An infammatory tumefaction of the 
cclon occurs which is in no way asscciatec 
w th diverticula, tuberculosis, or агу ctl er 
known etiologic factor. Braun and Tietz- 
dealt exhaustively with infllmmatcry 
tumors of this kind in their excellen- mor o- 
graphs. The esions are pericofic in situa- 
tion, apparently having the cecum aid 
ascending and sigmoid segments as sites of 
preference. They are considered tc be m- 
fectious in rature, the usual porta of 
entry beirg provided by local injuzies to 
th» mucosa. Whatever the pathogenes s. a 
dense infikra-ive inflammatory process is 
set up, involving the wall of the ir testine 
as well as the adjacent omentum aad re- 
gional mesentery. The lumen is .5ually 
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erably narrowed, often enouzh to 
bstruction, but the mucosa 15 left 
om their serosal aspect these 
mble neoplasms so closely that 
m have been removed urder 
the impres§jon that they were card- 
nomas. Vhgfroentgenologic appearaice of 
the alling defect produced is typica. It is 
a spi adle-shaped deformity, longer as a zule 
than that of carcinoma, but lackirg the 
rigidity gnd knotty induration o! neo- 
plasm. Close study of the internal relief 
reveals that the mucosa is relatively mtact. 
The relief pattern differs from the rormal 
only ia that the relief is markedly exag- 
gera-ed and shows more abrupt elevatons 
depressions than 1s usually cbserved 
in the normal (Fig. 9). The tumefact-ons 
caus2c by extension of inflammatory proc- 
esses 30 the colon from adjacent cr con- 
tiguous organs bear a close roentger ologic 
resemblance to these lesions (Fig. 5). 
[ aave tried to make it apparere that 
the rcentgenologic diagnosis of tumefac- 
tive lesions of the colon can no lorge- in 
any sense be considered empirical. It is 
based entirely on a syndrome of sizrs that 
reflects the gross anatomy of the lesion 
whtch produces them. The roentgerolegic 
man festations of any lesion are valuable 
only to the extent that they permit the 
interpreter to reconstruct a menta! picture 
of the gross morphologic appearanee and 
pathogenesis of the lesion at hand. Progress 
will result from diligent cooperator of 
roentgenologist, surgeon, and pathclogist, 
and by continued comparisons cf ront- 
gencicgic wth gross pathologic findiags. In 
generzl, the diagnostic efficiency ef any 
individual examiner will be found to de- 
pehc largely on his familiarity wi-h the 
ros: 5athologic features of the lesicms ea- 
cour tered and on the facility wyh wLica he 
correlates roentgenologic with pathologic 
data. 
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Fic. 9. Irdammatory tumor, of undetermi:;ed -ti- 
ology, m the splenic flexure. The lesor disap- 
pearec =nti-ely in a short time after cecestary was 
performed, 
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Fic, 3. Amebic granuloma. Left above (opa: ueerema! and riga- above (after evacuaticn o' opa que arena» 
before antiamebic treatment (November, 1923). Left below (озадпе enema) and right below (after 2¥ .cu- 
ation of opaque enema) after antiamebic -reatment (February, 1934). The cecal lumen vas aimes: colit- 
erzted at the first examination. Some ceczl d-fcrmity was sti 1 present at the second examination. Fut the 


aff-cced portion was otherwise restored tc no-mal. 


ENCEPHALOGRAPHY IN NON-NEOPLASTIC 
. INTRACRANIAL LESIONS* 


By LEWIS J. FRIEDMAN, M.D., and GEORGE GAMSU, M.D. 


NEW YORK CITY 


Ме science was provided with a 

new and precist diagnostic method 
for examination of organic brain disease, 
with the introduction by Dandv »f the 
cerebral pneumographic procedures, ven- 
triculography? in 1918 and encephalog- 
raphy* in 1919. Although relatively re- 
cent, it has become one of the most impor- 
tant and widely used diagnostic methods 
in neurology and neurological surgery. It is 
our purpose in this communication to re- 
cord our recent experiences in various non- 
neoplastic intracranial diseases. 


INDICATIONS AND CONTRAINDICATFONS 


Encephalography is a relatively simple 
procedure and herein lies its greatest hazard 
if employed indiscriminately. Its use as a 
diagnostic and prognostic method may re- 
veal much sought for information in the 
convulsive states, mental deficiencies, birth 
trauma, psychosis, neoplasm (unassociated 
with increased intracranial pressure), and 
in degenerative and inflammatory diseases 
of the brain. It should be superfluous to 
state that a careful neurological study 
must be made before encephalography is 
attémpted. It is usually contraindicated in 
all cases with a spinal pressure of over 20 
mm. of mercury or its equivalent 225 mm. 
of water pressure in the horizontal posi- 
tion; in the presence of papilledema or of 
roentgen signs of increased intracranial 
pressure revealed as exaggerated convolu- 
tional markings, diastasis of sutures or 
pressure erosion of the sella turcica. Pa- 
tients at the extremes of life, the very 
young and the very old, stand the proce- 
dure poorly. It is obvious that encephalog- 
raphy is not an entirely harmless method 
of diagnosis and should only be employed 
in the presence of definite indications with 
due consideration to the patient's general 
condition. 
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e 
THE NORMAL ENCEPHAL 


It 15 only as we appreciate 
stanc the normal cerebral patterns that 
we c-r realize the full potentialities of this 
pneumographic procedure in the interpre- 
tation of pathological intracragial proc- 
esses The Committee on the Standardi- 
zatica of Encephalography”’ has given a 
clear-cut description of the findings in the 
norma. encephalogram. Torkildsen and 
Pirie! have analyzed the different compo- 
nent cf the ventricles, particularly the 
eral, responsible for the shadows as seen 
in vencriculography and encephalography. 
Dyk- and Davidoff, 5? in their gareful 
and nenute studies of the normal appear- 
ance. of the choroid plexuses, corpora 
quacrmemina, subarchnoid cisterns and 
the «e-ebral sulci and convolutions, have 
mad- extremely valuable contributions, 
whic have added much to our knowledge 
of the encephalographic appearances of the 
finer normal cerebral structures. One is 
amp у repaid for painstaking study of the 
norn a. and its comparison with the patho- 
logical. 

The technique varies slightly from one 
insti ution to another and each modifica-. 
tion ass its staunch advocates. Disregard- 
ing these unessential minor variations in 
techrijue, the consensus seems to be that 
ever- effort should be made to obtain com- 
plete drainage of the ventricles and sub- 
aracknoid spaces and to replace the cere- 
bros»ianal fluid with air by rotation of the 
head. straining, coughing and jugular cém- 
presacn. 

The mejfhod used at the New York 
Neu-oogical Institute as described by 
Dav doff and Dyke? is essentially as fol- 
lows The first film is taken in the upright, 
posteroanterior position after 25 c.c. of 
fluid has been removed and 20 c.ce of air 
injected. From this film they can determine 


* The authors are grateful to Dr. Foster Kennedy and his staf for the - operation in the preparation of this paper. 
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only from 5o to 70 c.c. of air. 
ith larger ventricles require 





140 с.с. 
tion of the had during the injection œ air 
is considered non-essential. A total əf six- 
teen stereoscopic views 15 taken, both bori- 
zontal and upright in the posteroantericr, 
anteroposterior and lateral positions, zhus 











air used and thereby obtaining all the in- 
formation desired. This procedure is fol- 
lowed »ecause in their experience they зате 
found that the 
sxnptoms both during and following en- 
cephalography are directly proportional to 
the quantity of air that has been injected.” 
The gechnique used at Bellevue Hosoizal 
for the past six months consists of pee imi- 
nary sedation with a barbiturate, averun 
anesthesia according to body weight amd 
e the use of oxygen instead of air. The c ther 
usual procedures are followed. The :eda- 
tion aad avgrtin anesthesia result in wer 
immediaze" symptoms and afford greater 
e ease ir handling the patient. We have been 
convinced (as have others) that the use of 
oxygen, rather than air, gives rise to wer 
post-injection symptoms and that oxwgen 
disappears at a much earlier time after in- 
jection from the subarachnoid and ven- 
triculzr tracts. 

Encephalography at best is ап uajleas- 
ant experience for the patient and al’ pre- 
cauticns should be taken to avoid iscon- 
clusive and eunsatisfactory results br ad- 
herence to a standardized technique anc 
prope: positioning of the head dunn ex- 
postires. 

š ERRORS IN TECHNIQUE 





To show the architecture of the patent's 

skull, to reveal fractures, localized zr-as of 

( bone destruction and to avoid coatising 

..  shadews, the usual routine films of the skull 

» should be taken prior to encephalography. 

e It is important to center the head exactly 

to prevent distortion and erroneou. dis- 
placement from the midline. 


compensating for the smaller amoun:s of 


"number and severity of 


gram 


€ ax 
. 

Subdura. cir is to be interpreted as ar 
error in tecnrique, the air being introdacez 
into the su»cural space instead of -he sab- 
arachnoid space. The other a ternative əx- 
planation is a rupture at the point where 
tte arachnoid granulations pierce the dura, 
allowing the escape òf the subarachnoid 
am into ta? subdural space. 

In about 5 to то per cent of the cases, -he 
ventricles are not visualized, even thovgh 
all precautioas are taken. Thes is to be re- 
carded also zs an error in tecan que. Осса- 
sonally, films taken twenty-four hours 
later may reveal partially filed ventnce, 
which would rule out an obst-ucticn at che 
foramina of Luschka and Magerdic. Ж 
feasible ta2 эгосейиге should be repeated, 
as in many cases the ventricles are demon- 
strated п a second examinazion. The e= 
planation for non-visualizztion of the 
ventricles aas been suggested by Batenz-? 
аз due tc a membrane, non-permeable = 
a г, at the basal foramina. Some anatomi sts 
believe chat these foramina described by 
І uschka and Magendie are not геа! and 
assert tha- -hese are traumztic arteacts. 
(ther explanations are increased in-z- 
стапа! pressure of variable etiology er a 
r2al patho ogical basal occluson, г. diagno- 
s s which is justified only after a ventric ne- 
demoastrates an internal hydr- 
czphalus. 

The &lling of only one lateral ventricle 
should also be regarded as an eror m 
zchnique except in the presence of ung aes- 
aonable clinical findings or a midline sh К. 
Here also a roentgenogram taken the next 
гау may shew filling of the previously rea- 
visualized ventricle. . 


DIAGNOSTIC CRITERI Ae 

In the interpretation of the епсерћ o- 
cram we must consider the ventneles, che 
cortical subarachnoid markings or suEiz d 
the basal cisterns. The greatest port oa of 
the cereb-ospinal fluid is absorbed in the 
parietal anc frontal regions by the susar- 
achnoic vili and the pacchtonian Ьо. 
Normally, f ne cortical mark ngs represent- 
ing air in the sulci between convolutions 
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Fic. 1. Internal hydrocephalus in a man, aged 
thirty-five, clinically considered to »e due to 
luetic meningoencephalitis. Note absence of corti- 
cal markings, dilated third ventricle (3), aqueduct 
of Sylvius (5) and fourth ventricle (4) 


are present over this area. Cerebrospinal 
fluid is rarely found normally over the 
temporal or occipital lobes or bereath the 
frontal lobes, according to the work of 
Weed." Pathologic processes thar fill the 
cortical pathways with reactive materials 
(blood or inflammatory products) by inter- 
fering with the eliminating mecharisms will 
cause a stasis with a pressure at-ophy of 
the cortex; dilatation occurs first in the 
subarachnoid spaces, then the basal cis- 
terns and finally affects the ventricles. 
Thtre is an increase in the size of the sub- 
arachnoid spaces over the frortal and 
parietal regions with the formatior of com- 
pensatory pathways over the parietal and 
occipital lobes and enlargement of -he basal 
cisterns, particularly the cisterna venae 
magnae eerebri. This particular pieture de- 
scribed above is usually spoken of as corti- 
cal atrophe or external hydrocephalus and 
may be slight, moderate or severe; local- 
ized, unilateral or bilateral; may or may 
not be associated with an internal hydro- 
cephalus. Similar results will be sound in 
any loss of cerebral substance, localized, 
unilateral or bilateral from whatever cause. 

"Arachnoiditis" or "arachnitis" is a 
term used to denote a localized, uailateral 
or complete absence of cortical markings. 
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If errors in technique can be exclud 
sigatñes a lack of drainage and fg 
air t» displace the fluid (1f pres 
reg c3 involved. The actual c: 
adbesions, obstruction to dra 
thereby trapping the fluid, y 
era-»n, change in the consisVeney of the 
cerebrospinal fluid or to some unknown 
hycrstatic or vascular factor. The history, 
or f indicated, an operation, may deter- 
mine the cause, although many of these 
cases show no demonstrable pathology at 
operation. 

In the presence of arachnitis one should 
guar- against the diagnosis of atrophy, al- 
thouch the presence of dilated ventricles, 
cistema and compensatory pathway sai 
an rerease in the amount of cerebrospinal 
fluid drained off is very suggestive. 

Wien the lateral ventricles begin to 
dilat- as a result of a loss of cerebral sub- 
staae or from hydrostatic pressure, the 
upper and outer poles of the anterior horns 
lose “heir angular or pointed appearance in 
the anteroposterior view and become 
blua-ed or oval. This is the fimt sign of an 
internal hydrocephalus (Fig. ‘ij Asym- 
metrical atrophy of the brain may lead to 
a cor-esponding unequal or asymmet?ical 
dilatation of the ventricles and subarach- 
noid channels. Meningocerebral adhesions 
will nd to pull the ipsolateral ventricle 
to ‘be side affected while extensive sub. 
duri or subarachnoid accumulations of 
fluid or blood and mass lesions will cause a 
displacement to the opposite side. 

The basal cisterns have a fairly constant 
расе and are usually visualized. They 
are ramed, as a rule, according to the 
structures which bound them and are 
termed cisterna chiasmaticus, pontis, irfter- 
pedaccularis, venae magnae cerebri, cor- 
poris callogi and fossa Sylvii. In describing 
them we note visualization or non-visuali- 
zation, enlargement and distortions or 
encrcachments. A 

Aplasia or agenesis cannot be differenti- 


atec тот regional atrophy by encephalog- , 


гарат and must be done clinically (Figs. 
2arc 3). If еге is, however, a history of 
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ral malfunction from birth or early 









chit коа, the interpretation could then be 
Ta 2 А, А ^ . 
that Оа /аѕла of the brain. 


e [n Saying our encephalograph:c fird- 
ings we h attempted to бесе whether 
they are whin normal limits, whether 
cortical *atphy, scars, arachnoidits o- 
ventricular changes such as hydrocepl alus, 
asymmetries, distortions and displace- 
ments are present. The size of the basal 
cisterns was not interpreted as of an- sig- 
nificance except when greatly enlarged end 
in such cases they were usually associa-ed 
with other findings. We have been con- 
servative in our interpretation and have 
avoided overemphasizingdoubtful findir gs. 
XVe-have also grouped and graded tle en- 
cephalographic findings, modified some- 
what from that suggested by Gurdjian and 
Јагте 
Normal encephalo- 
graphic pattern. 
-Moderate encephalo- 
graphic evidence of dis- 
ease. 
Marked 


graphic evidence of dis- 


Grou» 1—Graded о 


Group 11—Graded т 


Grou» u^ ain 2 


Group 1v—Graded 


encephalo- 


ease. 
Marked ence »halo- 
graphic evidence ot dis- 
ease (the extent of the 
pathological process 
and perhaps the proper 
diagnosis could only эе 
demonstrated ^y this 
method). 
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We concede the fact that severe incapac- 
itating cerebral disease may exis- with 
normal or sight variations from the normal 
findings in the encephalographic silFov ette 
and that the converse, mild cerebral sy mp- 
toms with marked changes in tae en- 
cephalogram, may occur. Notwithstanding 
this. if we have carefully selected the cases 
with the proper indications, the grouping 
shouldfprove useful as a future guice in 
this work to obviate the use of encephalog- 
raphy in patients with a clear-cut 21 пса] 
diagndsis and promising little or ne ad- 
ditional information from fhis source. 

We have studied her ae of -a-icus 
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“лс. 2. Colored female, aged forty-three, preseatmg 
neurological and psychotic mamfestations, bat 10 
abnormal cerebellar signs. Encephalcgraphy re- 
veals circumscribed accumulatmn of air in the 
postener fossa beneath the temtorium amd pəs- 
terior te a rudimentary or disclaced сегеое lum. 


intracrania! conditions including iciopz с 
epilepsy, schizophrenia, degenerative, n- 
flamm -tcry ard vascular lesions, and post- 
traumzte conditions such as ccnvulsme 
states, subdural hematomata and »ost- 
traum atic 3eadaches. 

In che group of idiopathic epilepsy are 
included those with convukive states wth 
no his-orv of trauma, without clinical or 
serological evidence of lues and with brain 





Fic. 3. Same pazient as in Figure 2. Ventricu-ozram 
reve.ls upward displacement and compression of 
the empcral (T) and occipital (D) herns. A ten- 
tative lizgncsis of cerebellar cyst or possibly 
partal agenesis of the cerebellam was censiéered. 


Lewis J. Friedman 


tumor eliminated clinically and by the in- 
jection of air. In our 30 cases, 14 were 
classed as normal; in 4 cases the ventricles 
were not visualized, 2 on two examinations 
and 2 on one examination; I2 cases were 
pathological, revealing cortical atrophy of 
various degrees either alone or associated 
with other findings such as internal hydro- 
cephalus, ventricular distortions or asym- 
metries and arachnoiditis. There were no 
cases of cortical scars or displacement of 
the ventricular system and 6 cases showed 
focal neurological signs. In grading our 
findings 26 was scored out of a possible 9o, 
a rating of 28.8 per cent. 

Numerous encephalographic studies of 
idiopathic epilepsy have been made with 
considerable difference in results. 


Normal Pat&ological 

Notkin? 

17 cases 8 9 
Stone and Jones? 

27 cases 17 10 
Winkler?! 

78 cases 47 31 
Grant! 

72 cases 25% 75% 


Some investigators have reported en- 
couraging results with the the-apeutic 
drainage of the cerebrospinal fluid and its 
replacement with air, but the relief, if ob- 
tained, has only been temporary. The 
dilatation of the subarachnoid spaces with 
an "increase in the cerebrospinal fluid and 
disturbed fluid elimination is the basis for 
Fay's? dehydration method of therapy in 
epilepsy. 

In our series there has been no constant 
correlation between the encephalographic 
picture ahd the clinical manifesta-ions of 
epilepsy. Severe and incapacitating epi- 
lepsy was *ften associated with a normal 
or moderately abnormal enceph:logram 
and mild grades of epilepsy might show 
marked changes in the encepha ogram. 
The pathological findings, consisting of 
various degrees of cerebral atrophy asso- 
ciated with or without internal hydro- 
cephalus, asymmetries, or distortions of the 
ventricles, enlarged basal cisterns, were not 
characteristic or specific for idiopataic epi- 
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lepsx but were found in other 
diverse clinical entities as cerebral.a 
sclerosis, mental deficiencies, ep? 
anc Dost-encephalitic Parkins 
sclazophrenia, etc., and some 
pamcats with no demonstr 
the central nervous system. 

In considering cases with possible trau- 
ma-ic etiology, one must exclude infectious, 
infimmatory diseases, sequelae due to 
vaeular accidents and congenital malfor- 
та iens. Furthermore, a history of ade- 
qute trauma must be elicited. Ken- 
necy™ gives the criteria of head injuries 
suff cent to produce organic changes in the 
bra n as follows: 


s even in 


e disease of 
е 


Absiizte Criteria 
1 Roentgen evidence—skull fracture 
2 Bloody spinal fluid 
3. Bleeding from orifices, especially «he ears 
4- Focal cerebral palsies 
Pre-ucaptive Criteria 
5. Convulsive states proved to be post trau- 
matic 
6. Ventricular distortions proved to be post 
t-aumatic 
7. History of prolonged e — 
8. History of adequate trauma with especial 
consideration to the occurrence of vagnit- 
ing following the injury. 


Tle first four units together with the 7th 
and thcan be determined with accuracy. Con- 
vulsxe states are often complained of but not. 
read ly seen. One may satisfy oneself of their” 
reali v by provoking an attack in many in- 
stanees by cocaine or hyperventilation. This 
incice»ce is of value when positive. Headache 
and lizziness are well nigh imponderable fac- 
tors -fter head injury. However, ff they persist 
for more than four months in a man under 
sixty onunited to any of the first seven pre- 
mise: cf brain injury they are to be regardefl as 
suggestive neurosis unfounded on structural 
chan ce. x 

e 

There are probably several factors which 

are responsible for the changes seen in the 


ence thalogram in traumatic cases. Bagley,'e 


Weed,? and Wortis,? agree that blood in 


the cerebrospinal fluid causes a distfirbance e 


in the duid eliminating mechanism even in 
the <bsence of INeningocortical adhesions. 


-———m. 


Pod 
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Osato and Giliberti” and Martlanc™ hz ve 
тей multiple, minute mtercerebral 
ages as well as perivascular hem- 
in traumatic encepbalopatiy in 
whick. tke spinal fluid was, clear. Ia addi- 
tion to suharachnoid bleeding anc the 
micrescbpie. hemorrhages, there mey be 
gross epidural or subdural and in-racere- 
bral lacerations and hemorrhages. In ntra- 
cerebral laceration with retention of proc- 
ucts of injury (Fig. 4), there is a removzl 
of th» injured tissue by phagocytic action 
of th» microglia with a formation of mer- 
ingocerebral adhesions and con-racting 
cerebral scar as reported by Peafeld, 
Wortis,? Stevenson,” and others. 
Perencephalies are wedge- or fanael- 
shaped defects of brain with a membrane- 
like sac and filled with a colorless fluid. 
Ther, extend from the cortex in close 





proximity or communicate with the ateral 
ventricles and are usually post- traumatic, 
although some authors postulate a cangeni- 
tal etiology. 

From the diverse pathology and tae d f- 


Vic. 4. Bullet wound in the right tempocoo: tal re- 
gon three years before examination. Fncept alo- 
gram reveals generalized arachnoidits, asym- 
metrical dilatation of ventricles and traction o` 
me right anterior horn to affected sice. Poren- 
cephalic cyst at site of trauma. Note ballet Tag- 
nent (B) in temporal lob 


ы * . . . 
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Fic. 5. Men, aged thirty-eight, admitec co псѕржа] 
in come with a fractured skull. Treatec censerva- 
tively ^ut hac recurrence of stupor with right 
hemiplezia. Encephalogram shows ob iterat oc of 
sulci on the left side and air ber -att the teatorrim 


cerebel! (T). The presence of а subdural! h=mor- 
rhage was verified by operatioa. Arrows indicate 
course of fracture. 


ferent cegrees of injury, it necessanl- tol- 
lows that the encephalogrzphic ev dences 
of post--raumatic disease may vary from a 
comple:ely normal to а symmetmcal or 
asymmetrical cortical atropay with or 
withou- irternal hvdrocepaalaus эг distor- 
tions of the ventricular system. Facey halo- 
grams of »atients whose bram 11јагу nas 
been unilzteral show the lateral ver tricle 
much larger on the injured side and жеп 
pulled over to the injured ade by meringo- 
cerebral adhesions and contracting ce-e bral 
scars. 

In cur traumatic cases the entre теп- 
tricular system was displacec to tke eppo- 
site side in 3 patients— twice оу а subdural 
hematoma and once by a large ir tracere- 
bral hemorrhage. The tameeinte-va. be- 
tween the 1 injury and encephalcgrep me ex- 
amination is important. Devia-icn- from 
the ncrmal may be visible in as sort a 
perioc as one month and mzy Бе sen im- 
mediately in subdural hemorrhage or a 
large intracerebral laceration. 

From a vast literature on encephalo- 
graphic studies, particuarly after brain 
trauma, we found that Dizon aad =baagh* 
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Fic. 6. Female, aged fifty. Ligation of lef} internal 
carotid artery for а left-sided arteriovenous 
aneurysm of the cavernous sinus due to automobile 
accident. Optic atrophy on left side w th blind- 
ness and a right hemiplegia developed. Encephalo- 
gram reveals asymmetrical interna hydro- 
cephalus, more marked on left due t« cerebral 
atrophy resulting from the ischemia following the 
ligation of the nutrient artery. 


reported in 19 cases localized atrophy with 
ventricular dilatation on the side of injury; 
widened cortical sulci, separation of the 
medial longitudinal sulcus and generalized 
atrophy with increased fluid over the 
cortex. Pendergrass” gives essentially the 
same findings. Stone and Jones? report 25 


cases with traumatic convulsive states, of 


which 13 were normal and 12 pathclogical. 
E. D. Friedman" studied 20/cases with a 
traumatic history and found deviations 
from the normal in 19 cases as follows: 
dilatation. of the ventricles, consi lerable 


accumulation of air over the convexitv of 


the brain agd migration of the ventricular 
system toward the site of the lesion. These 
abnormalities were found either singly or 
in combination. Grant, in a series of £1 
traumatic cases, found only 5 normal en- 
cephalograms. In 2 of his cases the larger 
ventricle was on the opposite side, lue to 
the contre coup cerebral trauma. 
Lindemulder!? reports one case cf sub- 
dural hematoma with obliteration of the 


NOVEMBER, 1936, 
subarachnoid spaces on the involved Че, 
сот pression of the ipsolateral ven 
anc dilatation of the opposite ve 
the whole ventricular system bfng dix 
plaeed past the midline to the opposite 
side Figure 7 depicts the findjugs in a case 
fron our series which closely correspond to 
tho е observed by this author. 

We have studied a total of 33 traumatic 
cases: 16 have had convulsive states, 14 
witL traumatic encephalopathy, 2 with 
sub dural hematoma and one case of exten- 
sive cerebral laceration and intracranial 
hemorrhage. In the 16 cases of convulsive 
states of traumatic etiology, 14 cases were 
patLclogical, 2 were normal; 11 cases were 
postive for fracture by roentgenograghy, 
5 cases were operated on—3 at the time of 
inju-x and 2 subsequently; 11 cases showed 
foca neurological signs; 11 cases showed 
cort cal atrophy, 7 arachnoiditis, 6 cerebral 
scars, 10 internal hydrocephalus, 7 asym- 
met у and distortion of the ventricles and 
2 cases revealed porencephalic cysts. Out 
of a possible 48, 28 was scored, a rating of 
58.3 per cent. The findings weregimilar but 
less rarked in the cases of dm. ез en- 
cepka opathy (see 






Table 1), the rating 
ЕД 





Fic. 7 Мап, aged thirty, admitted to hospital in 
сот: ‘ollowing an injury. Note deviation of the 
ante ict horns to the right and distortion of the 
left side due te intracerebral hemorrhage. 


Verited by opera 
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A Taare I 
Ventricles E Gommen:s 
~ % . E ë lš |= à > 
5 2 = [e а; S е 2 
2 3/6] 2] 5 [Е 5 2 8 5 
Drseases S alaj glS Iz < 3 кб Е 
0 |52 a) um umm э. 2 = g aS £$|l2l. 
. 59| E ср: ч = = У е == pt|.3 
EY t & pA 3 “= = E [7] Le foe EC a. 
om] S| =] 6] g = E с £| ире с 5.2 
ко AZ) ala} an) = ло <и |= te] a 
$ Idiopathi- epilepsy зо | 14 | 12 | go | 26 | 28.8] 6 4| of te 4 о | 4 cases, ventricles not visual zed; 
2 cases o3 2 examinadeas 2 
& cases on 1 ехатіпабсп 
Schizophrenia бї 2] 4] 18] 6] 33.2] © 1 of 3 1 o 
Encephal tis and post- 
m encephalitic Parkinson's 
disease 8 3 5 | 24 | 7 | 29.1 y; 1 of 4 2 о 
Mental defecrives 12| 4| 7|[36| 11| 3e.8]| 2 2| of 5 3 о | І case, vexricles rct у sua'ized 
. on І exammation 
a = = 
Cerebral arteriosclerosis 
with deterioration 2| :] 6) af | 16] ау. | ® i} | s o o 
1, Coavailsive 16 | 2| 14 | 48 | 28 | 58.- I 7| 6 | тә 7 о | 11 cases positive for frate re by 
X-ray; 2 cases with poremceshalic 
cysts 
m . - 
= 2. Traumatic en- 1 case, ventricles roc viru Bzed; 
= До cephalopathy 14| з | то | 42 | 17 | е | 7 4| €I $ 4 о | € cases, positive for fracture by 
2 x-ray 
+. - 
 3.Subddural hema- Both cases positive for fracture 
toma 2| of 2| 6| 6 о 2 t| e] » 1 2 | by x-ray 
4. Intracerebral lac- 
е erstion td ol] т sb osos 1 ill I 1 | Positive fer fracture by х-хау 
. 
1. Meningovascular 
lus tie x13] ilga s oj c| o © o 
d 2. Pecichiasmatic 
— Justice meningitis 
P апі gumma роја $] s [ree 1 rfc] т I 1 
3. Luetichemiparesis| 2] o| 2| 6| 4|€6.5| 2 z| «| clc 2 o 
Alcoholic encephalopathy I o 1 3T $1455 1 ti о[ efi 1 o 
Internal hydrocephalus | 
(post meningitic) E 2] of 2] 6] 4|*65] o Fill @| ө 2 e о | Ventriculographic suds 
Arteriovenous aneurysm - 
of the cavernous sinus 
with ligztion of internal 
carot® artery on affect- e 
Д ed side 1| oj 1] 3] 3 со 1 z|oj| o] э 1 o | See Figure 6 
Undiagnosed cerebellar 
cysts? cerebellar atro- е 
phy? ap asia? 1 o 1 3 3| о o c 1 o See Figures 2 and 3 
*being 40.4 per cent. Cortical atrophy, ven- hematoma and the case of intracerebral 


tricu ar enlargement and distortioa and 
e asyirmttry were frequently most mar<ed 
on the injured side. ере tie go find- 


ing, however, in the 2 gfses of subdural 


hemor-hzge was displacement of the елге 
ventricular system to the opposite side 


(Fig. 7). 


Encepha.ography has also been found 


. 
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pa hological encephalographies in 7ecases 
with encephalitis апа post-encephalitic 
Pa-kinson’s disease. McKhann and Vogt? 
report a case of lead encephalitis.with corti- * 
cal atrophy apd moderate internal hydro- 
cep halus. ё: 

X:xon and Ebaugh" give thefr conclu- 
sioas from a study of 15 mental defectives 
as ^cllows: “A variable picture with local- 
ize 1 atrophy, unilateral and less frequently 
bil сега] ventricular enlargement, dilata- 
поз of the basal cisterns, and marked con- 
volitional atrophy with deepening and 
wic ening of the sulci.” 





Fic. 8. Pugilist, aged twenty-nine, had beer 
“knocked out” five years previously; mental anc 
behavior symptoms gradually developed. Neuro- 
logical examination suggested multipe cerebra! 
lesions. Encephalogram reveals regioral cortica! 
atrophy (see arrows) of the post-central gyri and 
moderate internal hydrocephalus. 


useful in many other neurologic conditions 
and in the psychoses. Moore? and his asso- 
ciates report the findings in 60 selected 
cases of schizophrenia, none cf which 
showed a normal encephalogram; the en- 
cephalographic changes reflected a distinct 
correlation between the amount o: atrophy 
and the degree of mental deterioration 
(Figs. 8 and 9). Stone and Jones?' found 5 





Fic тә. Female child, aged five. Had pertussis eleven 
weeks previously, followed by encephalitis. En- 
caphalogram reveals moderately coarse sulci if 
the ‘rontal region and moderate hydrocephalus. 

[5 vascular lesions the encephalographic 
silknuette tends to follow a vascular pat- 
tera, except for the casese of cerebral 
art-riosclerosis and meningovascular lues 
wh-re the more diffuse pathology is mir- 
ror-d in the encephalogram. Stone *and 
Jores reported on the study of 8 cases of • 
cer-bral arteriosclerosis of which 5 showed 
cor ical atrophy and one internal hydro- 
Fic. 9. Female, aged fifty-two. Neurological and cepnalus; 2 were normal. 

psychotic manifestations due to cerebral arterio- 

sclerosis with "deterioration." Blood and spinal COMMENT AND DISCUSSION 


Wassermann, negative. Encephalogram reveals , NET r 5 , 
"ое VO е ре io | Ele findings of cortical atrophyginternal, 
diffuse coarseness of sulci and dilataton of the 5 - 


ventricular system, indicating markel cortical hycrecephalug with enlargement of the 





atrophy and internal hydrocephalus. basal cisterns, Wepecially if symmetrical, is 
. . 
. | = 
. Кы 
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not epecific for any one brain disease and 
we Fave noted it in idiopathic eplepsv, 
mental deficiencies, cerebral arterio:clero- 
sts, encephalitis (Fig. 10), post-traumatic 
encephalopathy, schizophrenia and menin- 
govascular lues. In these and simila- œr- 
ditions, *although the encephalogram de- 
picts the gross pathology present, it 15 act 
specric and gives no information as зө the 
possiole etiology. Here we must mote a 
definite qxception, agenesis of the corpus 
callosum, recently reported by Dyke end 
Davidoff.” 

At the present time deviations from -h2 
normal in the ventricular system аге more 
reliable diagnostic criteria than are changes 
in the cortical markings. If the vensricles 
are normal, one should be hesitant to nz ke 
a diagnosis of atrophy on slight vera боп 
in theecortical markings. No doubt, m the 
future we will be able to give more 1ccu- 
rate and helpful interpretations оѓ the 
pathology as demonstrated by the cortiza! 
markings, but at present we deem it w se 
to ы conservative In our interpretation. 

our g@tdies of non-neoplastic diseases 

we (e ды that encephalograph* has 
proved itself of most value in trauraa-ic 
conditions, especially in those cases where 
operative intervention was being consid- 
ered, .e., in subdural hematoma, poren- 
cephakc cyst, post-traumatic scar with epi- 
elepsy, etc. It also was frequently of help 
in excluding the possibility of tumor ia tae 


— .absence of contraindications. 


. 
Encephalography in Ncn-neoplastic Intracranial Lesions 


А norma. encephalogram does not denote 
a normally functioning brain, and the 
opposite is also true, that am a»ncrmal =n- 
cephalogram does not necessarilw ird cate 
a disorder of mental or nervous furacrion 
or its extert. The encephalogram ir itself 
cannot be taken as à measure of furction 
»ut must be correlated wath che h:ssory, 
osvchiatric and neurologic fimdinzs sach 
nethoe aid. ng in reaching 3 diagnosis aad 
п expressing a probable prognosis. 


CONCLUSIONS 


1. Encepaalography is a ese ul lizg-es- 
пс procedure in non-neoplastic diseas2s— 
but must be correlated with other c ir ical 
findings, i.e., it is not usually a diagro-is 
per se. 

There is no specific or character sac 
encephzlographic picture of amy спе rea- 
neoplastic intracranial lesion. The folk «- 
ing exceptions may be mentioned: 

(a) Traumatic cases usually show charges 
most marked on the imured zide end 
suo»lural hematoma may cis» ace Фе 
ventricalar system to the opposite side. 

(b) Vascular lesions tend to fellow г vase der 
paerern of distribution. 


An encephalogram does not measure 
тле functional capacity of the pat enr. 

4. Encepkalography is of most value m 
riose non-neoplastic condi-ons where а 
sirgical procedure may be contemplsted 
or in those cases where a tumor is sus- 
pected. 
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* ROENTGEN SIGNS IN HYDROCEPHALUS AND 
THEIR DIAGNOSTIC VALUE: - 


. By 


№. B. KO?YLOV 


Neuro-Surgical Scie ntific Research Jn titute of the Peodte’s Commissariat of Health: 
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I? hydrocephalus craniographv f as well 
as encephalography ог ventric log- 
raphy, reveals a number of changes both 
in the dorfes of the skull and in the cavities 
of the brain. These changes are man fold 
but not identical in all cases. In some cases 
of hycrocephalus we find changes in the 
sella turcica, in others there are no changes 
in it. When such changes take place, they 
assume one form in some cases and anc ther 
form 11 other cases. In certain cases o. hy- 
drocerhalus we find changes in the con- 
figuration of the bones of the vault o the 
skull and of its base without any changes 
in the relief of the internal plate and ever 
with 2 decrease in details of that relief; ir 
others we observe digital impressions, de- 
veloped to a, greater or smaller degree. anc 
so forth.zi he object of the present paper 
is to explain the variety of roentgen signs 
in bydrocephalus, to point out the regular- 
ity of the causes producing them, to estab- 
lish the connection between them beth 
qualitatively and, if possible, accordiag to 
„the tme of their appearance, and draw 
7 practi ‘са! conclusions therefrom for deter- 
minirg the forms of hydrocephalus. 

In explaining separate points o the 
roentzen diagnosis in hydrocephalus, we 
take into «consideration. the estab ished 
physiological factors, the peculiarities due 
to age and the variations in the form »f the 
skwll and of its parts, and we give s»ecizl 
attention to circumstances of a physcal 
kind, namely, hydrodynamics, whick play 
a decisive róle in the origin of number of 
signs revealed by the roentgen riv m 

T We cal craniography, as distinguished from ercesha ogra- 
phy and ventriculography, the method of roentgen exzmiration 


of the sxul! without the application of the contrast netaeds. 
. 
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hydrocephalus, which so far have not beea 
sufficiently explained in papers deal nz 
with this cuestion. 

RGENTGEN DIAGNOSIS 

In hydrocephalus we distinguish che > 
lc wing signs on the roentgerogram: 

The Coufmuration the Vaut of Ше 
Skull. Tre form of the vault of the sku] 
in hydrocephalus is determined bv hzcrc- 
dynamic influences which prezeec from the 
ventricui and which cause the skill 
approach -he ideal geometrical figure, €, 
tie sphere. The radius of the vault cf the 
sxull inereases, and since she invacizbe 
point of support (point d' appu.) for the 
skull is one of the spots ca its surface, 

ramely, its ^unction with the atlas, tae ia- 
crease in size will remove the certer f-on 
the point of support, i.e., the center of Же 
vault will be displaced upwards. In a 3c-- 
mal skull moderate contractions are oten 
observed at the coronal ard lambdadàl 
sutures (the connection of taree sku 1 var- 
tebrae—tae theory of the skull fermatien 
advanced by Goethe-Oker). In byr- 


cephalus hese  unevennesses becne 


smoothed away and the line of th2 vault of 


-he skull becomes more even. In some cases 
of hydrocephalus a considerzble elonzz ti on 
of the skul. is observed, waile its frcn al 
section remains round. The laster is Ф- 
served on szgittal roentgeno zrams. Marked 
changes 13 the configuration ofén2 скат! m 
and its base, observed on the roentger o- 
gram, will naturally appear onlv ir cases 
of hydrocephalus in children, the more p-o- 
nounced the earlier hydrocephalus has se- 
gun and especially pronounced in cenzeai- 
tal cases. These changes wall be less pro- 


+ "Lais paper was read in 1932 at the Scientific Con rence of the Neuro- Surgical Institute and at the Soci ту of Rocntceroiexist« 
in Moscow. Many suggestions contained) in this work apsear for the frst time. Trey агг being worked out and checked underth super 


vision znd immediate participation grof. Burdenko. 
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nounced іп cases where hydrocephalus 
begins at a later age, when the skull is fully 
formed, and in rare instances and to a small 
degree are revealed in the skulls of adults, 
but after a considerable duration of the 
affection. 

The Configuration of the Cranial Fossae. 
The same phenomena are observed in the 
cranial fossae in the form of their extension, 
their flattening and an increase in their 
radii. At the same time the level of the 
posterior part of the anterior cranial fossa, 
i.e., the small wings, shows a tendency to- 
ward a relative lowering, while the anterior 
part of the fossa tends to rise. 

The Level of the Parts of the Base and the 
Basal Angle. The body of the basal bone, 
the sella turcica and the apices of the pyra- 
mids are lower. Those parts that are farther 
away from the point of support have a 
tendency to rise. This explains the drawing 
closer together of the level of the sella 
turcica and the external auditory canal as 
it is observed in the lateral roentgenogram 
of the skull. 

The basal angle is increased from its nor- 
mal of 130-140°. This angle is liable to 
great variations on the roentgenogram—an 
incorrect position of the head or the devia- 
tion of the central ray from the plane of the 
cranial base may give an erroneous idea. 

The Size of the Skull. The size of the 
skull greatly increases. This sign is less ob- 
vious in the roentgenogram than it really 
is and is liable to great variations due to 
roentgen technique. 

The Thickness of the Bones. The bones 
become thinner, sometimes to a very strik- 
ing degree. In those instances a roentgeno- 
gram is often misleading, namely, repre- 
senting the, bones thicker than they are, 
especially in the lateral view, where the 
superimposed ridges of the longitudinal and 
transverse venous sinuses create a wrong 
impression. 

The distention of the sutures is to a 
larger or smaller degree observed in the 
roentgenogram. In some cases the disten- 
tion of the sutures leads to the stretching 
of the dentation, which becomes as it were 
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parallel-striped, the hiatus of the open su- 
ture remaining relatively small. In other 
ins-«nces there is observed a more obvious 
dis-ention of the suture, which becomes 
gaping, but there is no marked stretching 
of -ke dentation. К 

In the roentgenogram of the base of the 
crai ium an increase in the size of openings 
anc эаѕѕасеѕ is noted. 

In hydrocephalus, the relief of the bones 
in the roentgenogram is, in some cases, 
very complicated, in others, we find the 
relie“ of the bones poorer in details. How 
can ‘his be explained? The brain, both ex- 
terazlly and internally, is embraced by a 
single connecting system of fissures and 
сапа s filled with fluid, in which the brain 
is zs if suspended. The pressure in the 
whel- of this system is balanced and, ac- 
cordmg to the law of Pascal, 15 qqually 
trar emitted in all directions on each unit 
of tae surface of the wall of the closed ves- 
sel. So long as the inner surface of the skull 
bones is separated from the surface of the 
bram, be it even by a thin connected layer 
of fii d, the pressure is equally-transmitted 
by be fluid. In such cases of hytirogepha- 
lus, the bones bear an equal pressure at 
eac} point of the surface and thereforeeno 
alte-ztions in the relief of the inner plate 
will take place—or perhaps, only in the 
sens that the surface will be rendered more 
ever and the relief will lose some of its, 
details. Other conditions arise in cases 


whe- the subarachnoid space becomes j= 


poore- in fluid and this space grows nar- 
rower. In such circumstances the most 
convex spots of the gyri will eome nearer 
to tae bone, and being separated from it 
only ky the membranes will directly trans- 
mit -Fe pressure, while in the sulci the faid 
will >e preserved. This explains the appear- 
ance of digital impressions, which are the 
impxessions of the salient part of the brain 
conveutions. In the posterior cranial fossa 
on tne subtentorial part of the occipital 
bone, as far as the surface of the cerebellum 
has another relief, there can be ne relief 
simili to the digital impressions, even in 
cransostenosis. “ 
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A hgeher intracerebral pressure, which n 
hydrocephalus produces a development of 
digital impressions, leads—if the size ot the 
*veatrides is increased—to the thinning cf 
the cortical layer, the smoothing of its 
surface and therefore to conditions which 
produce aontrary changes: the inner sur- 
face of the cranial bones becomes тәге 
even and in the latter stages of a very sherp 
and early developed hydrocephalus, she 
former digital impressions again become 
moderately smoothed away. 

Apart from this, a stronger pressure of 
the brain cortex against the bone, which 
takes place in certain forms of hydrocepha- 
lus, leads to changed conditions of the ver - 
„e ous returi flow, i.e., to squeezing of the 
venous channels and appearance of deepe- 
impressions of them on the osseous wall 
In turn the squeezing and the constrictior 
of the lumen of the veins, especially 
the venous sinuses in the base, and tre 
pressure near the jugular opening leads so 
venous stasis and to the development of 
collateral circulation through the diplo:c 
veins and -he veins of cranial and facial 
coverings.“ The above circumstances ex- 
plain the g-eater complexity of the relief 
of the skul bones in certain forms of 
hydrocephalus. In such cases we observe 
deeper furrows of the venous collectors 
(sinuses): cblong, transverse and sig- 
moidal, sinus sphenoparietalis and their 
lacunae, as well as developed emissaries, 


— imprints of meningeal arteries and diploic 


veins. 

The mere enumeration of all these 
changes in the bones of the skull in hydro- 
cephalus, the variety of roentgen signs 
urges us to grcup them and to explain them 
in connection vith definite forms of hydro- 
. cephalus, therefore a sign of such impor- 
tance as the form of the sella turcica can 
and will be censidered by us Only when 
examining and coordinating the roentgen 
signs of separate kinds of hydrocephalus. 


The Anatomicel and Physiological Theortes. 

„ At the present time the majority of authors 
hold that normaly cerebrospinal fluid is pro- 
duced chiefly in zhe ventricle by the choroid 
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plexus and perhaps by the ependyma. Th- 
fluid is resorbed mainly in the subarachnoic 
space by the veins by теайз of the paccaiontar 
bodies (Dancy, Weigelt, Becher, Nome, 
Weed). 

The displacement of the fluid from the lateral 
ventricles rhrovgh the foyamina о Monro from 
the third ventricle through the aqued ict. of 
Sylvius to tae fourth, and finally. through the 
foramina ef Luschka and Magendie to tke 
cisterna magna takes place appavently owing 
to the rhythmic vibrations of the brair, de- 
pending on the amount of blood in its vessel- 
during systole and diastole (Becher, Weigelt) 
Monakow’s opinion (1921) as to the poss bility 
of a perivascular, parenchymatous passirg of 
the fluid from the ventricles to the subarach- 
noid space was rot confirmed by subsequent 
experiments. Thus, the fluid accumulat23; m 
the hasilar cisterns (cisterna тарка, pertis, 
interpedunculans et chiasmatis). 

Its subsequent progress in the subarachnoid 
space towards the vault and throwgh fiss ira 
Palii towards the »acchionian bodies situa-ed 
above has net been proved, but -here are 
serious grouncs for supposing that it actually 
takes place. Theuga the German ph3iologists 
filed to establish this fact, the American 
authors, Pancoast and Кау, are of the opinion 
tiat the fluid ascends from the cisterns. 

We believe that tae progress of the cereb-o- 
spiral fluid is determined by several causes, 
namely, by the changes in the volume of braia 
at pulsations, by tae elastic tensiom of tne 
brain tissue and membranes, by hydrostatic 
conditions and by the laws of capillari-y. ® 

Weed believes that go per cent of the fluid ‘s 
absorbed by the pacchionian bodies in the 
skull and only 12 pe- cent descends mto the 
spmal space. 

The pressure of zhe cerebrospinal fluid in the 
cisterna magna im a sitting position js some- 
whet lower than the atmospheric pressure 
(Es<uchen). 

Harkawy believes that this pressure g ves а 
reg: tive figure in the upper part of the estern 
aad becomes positive in the lower part. № the 
spinal space these zures increase in the down- 
warc direction owing to the hydrostatic factor, 
to the elasticity of membranes and tissues and 
co the influence of the blood pressure. 

There are reasons fcr supposing thar the 
pressare upward frem the cisterna magna is 
correspondingly reduced both in the ventzcles 
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and the subarachnoid space, when a person is 
standing or sitting, and can be at normal! lower 
. 
than the atmospheric pressure. 


In pathologic cases the proportion of 
production of the cerebrospinal fluid in the 
ventricles with its resorption in the sub- 
arachnoid spaces, as well as the treedom of 





Fic. 1. A diagrammatic outline of th* paths of com- 
munication of the cerebrospinal fid in the ven- 
tricles, in the large basilar cistens and in the 
subarachnoid space. 


its movement along definite pe ths from the 
first to the second or the difxulties along 
these paths of communication determine 
the forms of hydrocephalus. 

We distinguish an open farm of hydro- 
cephalus: (2) with the preva ence of hvper- 
secretion; (4) with the presence of non- 
resorbent phenomena, and г closed form o: 
hydrocephalus. 

Let us examine each of -hese forms ac- 
cording to the above notec roentgen signs 
fof the purpose of bringing out the roen:- 
gen signs peculiar to each k nd, if such sigrs 
are found. 


Open Hydrocephalus. 1 each type of 


open hydrocephalus we can have, in chl 
dren, all the above-mentioned character- 
istics of configuration of the hydrocephasi- 
roof of the cranium anc the fossae: the 
thinning ef bones; the Hstention of he 
sutures more often after the type of elon- 
gated dentation with a small gaping fissi-e 
in the suture; in certain cases there car be 
an increase in the angle of the base. Waen 
it is greatly, increased the levels of the 
pyramids and of thesella turcica come cbser 
together. Owing to the free inflow of the 
surplus amount of fluid from the ventmcles 
into the subarachnoid space and its <ccu- 
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mu ation there, due to an insufficiently 
гара resorption, the digital impressions in 
cases of open hydrocephalus with hyper- 
secretion have no cause for developments— * 
they never appear in roentgenograms, pro- 
vided that an open form existed throughout 
the whole period of illness. On theecontrary, 
the relief of the bones of the cranial vault 
ir tnat form of hydrocephalus is smoothed 
over and is poor in details. Not only do we 
fail to see in it any digital impressions, but 
1. does not contain either sharply outlined 
sinuses arterial 


venous or and venous 
ñurrows. 
The sella turcica experiences equal 


1: drodynamic pressure from above, from 
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the direction of infundibulum of the,third .. 


ventricle as well as from the direction of 
the surrounding cisterns, whose fluid, con- 
nected with the ventricles when here is 
an open hydrocephalus, transmits to the 
sella a pressure equal from all sides (Fig. 
i). These pressures from the direction of 
the ventricles and the cisterns are applied 
їп opposite directions and largely neutralize 





Fic. 2. M., female, aged seven. Sharply expressed 
signs as regards the form of the skull, the thinning 
of the bones, the distended sutures, there bein 
no digital impressions and no change in the sella 
turcica, establish hydrocephalus of an open type. 
Encephalography confirmed the diagnosis and ® 
showed an enormous distention of the ventricles 


with a thin layeNof cerebral tissue. 
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each,other. Therefore, in the open form of 
hydrocephalus in children we observe 
usually an unaltered sella (Fig. 2), which 
circumstance is compensated for by ma-ked 
changes in the vault and sutures. at a 
later age, when the vault ОЁ the crarium 
becomesdess yielding, we may find a sella 
of a cup-like form with a dilated entrance, 
relatively shallow floor, parallel to the out- 
lines of the middle cranial fossa, dilated in 
a similar way, and with low dorsum. The 
anterior clinoid processes can be somewhat 
lowered and pointed. 

Encephalography in open hydrocephalus 
reveals a free passage to the dilated ~en- 
tricles with rounded corners. In the sub- 
arachneid spaces there is much air. In the 
basilar cisterns there is, in most cases. no 
air—it penetrates freely higher up. 

In ar, cpen non-resorptive hydrocephalus 
with achesive phenomena in the subzrzch- 
noid space, roentgenography gives us the 





Fic. 3. O., тае, aged ten. The bones of the szul! 
have become thinner. The line of the oval of the 
vault is even (without “waists” on the coronary 
ава апа оа sutures). The fossae are wide. “he 
anterio- clinoid processes are lowered. The b-sa: 
angle is large. The sella turcica is relatively an- 
changec. The sutures are broad. ‘bhere are nc 
digital impressions; the relief of the bome: is 
smooth  Roentgenography establishes hycro- 
cephalus of the open type and of long standing. 
Encephalography confirms the diagnosis, -nd 
owing t» the absence of air in the subaracaroid 
fissure and its presence in the basilar cistems, 
gives rie to the presumption of the possibil ту of 
non-reserptive conditions. 


Roenfger Signs n Hydrecephalus 





Кос. 4. S., female, aged nine. Roenteenography: the 
form of the уги, the thickness @ the bones, the 
condition of tae sutures, the intact sella tu-cica. 
the absence of digital impressions, estab isl. h зо. 
cephalus-@ an open type. Hydroceohzlus | as beer 
developing not from the first years of | fe—-he 
basal ange is not increased. Erceohalegraph: 
supplemerted the diagnosis, establishiag the 
possibility of non-resorptive conditions—ths air 
has accumulaced in the basilar cisterns and is 
absent in che zubzrachnoid space. Patiert geve a 
history of an arachnoiditis three years azo. For 
the last year and a half there have been even nere 
frequent еэЛербс fits. 


same signs in the bones; enceghalography, 
wen there is ће same picture of veatrxcEs 
dilated with zir, reveals the a2ciranula den 
of air in the basilar cisterns and the zbsen-c 
or nsufficient and uneven filling ef tae su>- 
arachnoid pa-hs, the filling of waich is 
readered сй гит (Figs. 3 ard 4). I: is 
necessary © use special care m interpret- 
ing these encephalograms because the реп>- 
tration of zir either in the subzirachnoid or 
eprarachno d space may give diferent эі 2- 
tures. ә 

In case cf the presence of a “ar-reachirg 
adhesive process and separation of the 
Яа in the subarachnoid spaces, it is pos- 
sible to find ir an open form the develop- 
ment of fant digital impressions ia tact 
reg. on. 

Closed H *drecephalus (Fig. 5). The occlu- 
sion of the passageway, while sepa-at ng the 
ventricles “rom the subarachnoid spece, 
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Fic. $. A., male, aged thirteen. The banes of the 
skull have become thinner. The line cf the oval 
of the vault is even. The sutures are gaping. The 
venous furrows are developed (see frontal region). 
Digital impressions are sharply marked. In the 
sella turcica, the floor has become deeper mainly 
in the posterior lower part, its outlines are even; 
the back dorsum is shortened with greatly thinned 
posterior clinoid processes inclined tewards the 
front. Owing to this the entrance of the sella is 
only relatively wide. Conclusion: Closed hydro- 
cephalus extending back several years. Occlusion 
in the back cranial fossa in the region of the 
foramina of Magendie and Luschka. Confirmed 
by the autopsy. 


leads to a decrease of fluid in the latter. In 
these conditions a higher intracranial pres- 
sure causes the appearance of the cardinal 
sign of occlusion in the roentgenogram—di- 
git@l impressions. The time of their appear- 
ance and the degree of their development, as 
well as other roentgen signs, depend on the 
age of the patient, the period when the 
occlusion began, the duration of the proc- 
ess, the rapidity and intensity of its 
growth. Fhe same causes of higher intra- 
cranial pressure, when there is a decrease 
in the subarachnoid layer of fluid and a 
weakening of its influence towards levelling 
the pressure, lead to the "compression" of 
the brain cortex to the bones, and there- 
fore—when there is an occluson—to a 
more complicated relief of the inner sur- 
face of the bone—to the development of 
deeper furrows of venous sinuses and the 
imprints of meningeal arteries and veins 
and consecutively to the development of 
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didicic veins. The rapid growth of the 
int-acranial pressure leads to a rapid dis- 
tertion of sutures, whose openings— pro- 
viced the hydrocephalus has set in duriag 
the first years of life or before youth—are 
gazing widely and represented on the 
roenzgenogram by a clearly defired dense 
str2: К; as to the dentation it is often less 
elengzated than when there is an open 
hydrocephalus. The other reoentgen signs 
of zlosed and open hydrocephalug are simi- 
lar and have been mentioned in the general 
en imeration of diagnostic signs, with the 
ex-eption of the sella turcica, whose form 
in closed hydrocephalus as distinct from 
th: open one, undergoes great changes and 
we shall now consider these in connegtion 
wi-h the localization of the occlusion proc- 
ess. 

[he pathomorphological changeg in the 
tissues of the sella turcica and the changes 
of its form depend, first of all, on and can 
be explained by certain hydrodynamic con- 
di ions, and in this connection the effect on 
the sella will vary in accordance with the 
le el of occlusion. 

The causes of occlusion usuall& take 
phce in the narrower parts of the passages, 
i.c. (1) near the foramen of Monro; (2) in 
tFe aqueduct of Sylvius; (3) in the region 
of the fourth ventricle and near the fora- 
nara of Magendie and Luschka. For the 
tine being, we shall not consider the con-, 
dxions attending the occlusion near the 
{статеп of Monro. 

The Sella Turcica in the Occlusion of the 
"rqueduct of Sylvius. In an occlusion at the 
level of the aqueduct of Sylveus in many 
czses, depending on the cause (neoplasm, 
irfiammatory changes), there occur edema 
o the brain tissue and membranes? a 
hampered return flow and later apart from 
tke closing of the aqueduct of Sylvius, the 
“ccmpression” of the tentorial opening it- 
self and the resulting separation between 
tae hollow for the big brain from the hollow, 
fer the small brain. When difficulties begin 


== 


ir the return flow through the venæcerebri , 


n agna, the production into the lateral and 
taird ventricles will be increased thanks to 


~~ 
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the transudation from the veins. The dif- 
ference in pressure between the big cawity 
and the posterior cranial fossa will grow in 

* fator of the upper. Under such conditions 
„(һе intracranial pressure exercises its in- 
fluence simultaneously on two horizontally 
situated plates, which conditionally her- 
metically divide the hollows—the dia- 
phragm of the sella turcica D and the ten- 
torium cerebelli T trying to bend them 
downwards (Figs. 6 and 7a). 

"Suc: downward bend of the tentorium 
in sim lzr cases has been noted and con- 
firmed by Burdenko and Swift. Since the 
diameter of the tentorium is larger than the 
diameter of the diaphragm of the sella tur- 


** cica, the force applied to the first( T) isderger 


than the force applied to the second (7), in 
proportion to their sizes. Point Ca represent- 
ing anterior clinoid processes and pomt J 
(inion), the occipital bone, are immovable; 
then tae hydrodynamic efforts, taken and 
transmitted by the strained membrares 
will most of all affect the weaker point 
Cp, the posterior clinoid processes, and 
will lead to the deviation of the latter and 
of the tlorsum sellae posteriorly. Witk the 
furthe- distention of the diaphragm о the 


. . е ё 
. sella’ turcica and the penetration of the 


extenced infundibulum of the third ven- 
tricle into the pituitary fossa the dister tion 
of the entrance to the sella will be in- 
ereased, the floor relatively even, smocth 
and reund will be deepened. The anterior 
aspect of the dorsum sellae and the anterior 
parts of the posterior clinoid processes, ex- 





„Гіс. 6. Schematic drawing of effects of hydrod yaamic 
forces on the dorsum sellae in closed Fydro- 
cephzlus showing the tentorium cerebelli ard тһє 
diaphragm of the sella. ‚ 
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Fic. 7. Schematic drawing of effects ef hydredynam c 
forces in closed hydrocephalus on the dorsum 
sellae through the cerebral tissue (а) when there 
is an occlusion in the aqueduct of Sylvius, (4) 
when there is an occlusion in he fo-minz of 
Magendie and Luschka. 


periencing the pressure more stronaly then 
its posterior aspect, open to the postericr 
cranial fossa, where the pressure is mt ch low- 
er, will undergo more obvious atropay then 
tae posterior aspect. The height of the cor- 
sum experierces fewer changes thar at the 
occlusion in the posterior cranial foss-. 
Such character of the sella tu-cica £ shcven 
ir. the case of closed hydrocephalas, from 
a neoplasm of the trunk part in tke region 
o* the quadngeminal bodies Fig. £). 

A similar picture of the sella tu-cice in 
the case of а man, aged twenty-two (Fiz. 
91, in spite of the small changes in the 
cranial vault, enabled us t: suppose on 
g-ound cf the roentgen pictur= the presence 





Fic. 8. I., male, aged eleven. In the van t, in the 
roentgemograms of the entire skæl] (noe shown n 
print) there cre typical signs of e-clusional hydra- 
cephalus (the form of the vault, the -Fi-knees of 
the bones, the distended gaping sutures, impres- 
siones digitatae). The basal angle is nct iacrease4. 
The sella tu-cica in the cut shown abcve has a 
deepened floor ‘especially in tae part ree grew 
pneumatizait yn), a relatively wid- entrarce tc the 
pituitary fossa with a dorsum rz ther st-z ighte ned 
than bent forward. There is пс atroply of the 
posterior clinoid processes nor is there any sho-t- 
ening o* tae dorsum; on the whele the corsum s 
porous. t osed hydrocephalus with occ usioa zt 
the level ef -he tentorial opening. Autoosy: nes- 
plasm in the reg on of the aquec act of Sylvius. 
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Fic. 9. Y., male, aged twenty-two. No convincing 
signs in the cranial vault. The anterior clinoid 
processes are neither raised nor lowered. In the 
sella turcica, the floor is evenly rounded and 
moderately deepened, its outlines are smooth, the 
dorsum sellae is straightened and is rather in- 
clined posteriorly. The posterior clinoid processes 
in their frontal part are not seen. Roentgenologi- 
cal conclusion: the changes of the sella turcica are 
of secondary hydrocephalic nature. The condi- 
tions of occlusion are apparently at the level of 
the aqueduct of Sylvius. Autopsy: neoplasm of 
the quadrigeminal bodies. 


of a closed hydrocephalus with an occlu- 
sion of the aqueduct of Sylvius and with a 
compression of the tentorial opening. 
Neurologically Prof. V. V. Kramer estab- 
lished the diagnosis of tumor of the quad- 
rigeminal bodies.* Ап operation by Dr. N. 
N. Burdenko has confirmed this diagnosis. 

In a similar case occurring in a man, 
aged thisty-five, in which on the ground of 
the tendency of the dorsum to lean back- 
ward, the atrophy of the anterior aspect of 
the dorsum, the even deepening of the floor 
and a suspicion of beginning digital im- 
pressions in the frontal part of the cranium, 
we made the diagnosis of a closed hydro- 
cephalus with an occlusion on the level of 
the tentorium; the post-mortem examina- 
tion revealed the closing of the aqueduct 

* The plane of the tentorial opening passes through rhe ante- 
rior colliculi of the quadrigeminal bodies and the peduncles of 


the cerebrum near the outlet of the third pair of nerves. 
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of S«lvius, owing to the adhesive ependym- 
itis. 

Tże Sella Turcica in Occlusion in the 
Posterior Cranial Fossa. The occlusion Be- * 
low the aqueduct of Sylvius in the region, 
of the fourth ventricle of the foramina of 
Magendie and Luschka leads, if cases of 
hvdrocephalus, to the distention not only 
of th» lateral and third ventricles, but also 
of the aqueduct of Sylvius itself. There are 
no particular conditions for a complete 
closure of the tentorium opening during the 
first periods of affection. The intracranial 
pressure is raised but it is equal both below 
and above the tentorium, and the forces 
which press on it from above (Т) and from 
below (Т) are balanced and neutralize e- 
each other. Thus, point Cp (the posterior 
clincid processes, Fig. 6) in this case ex- 
pericaces only the traction from éhe dia- 
phragm of the sella turcica transmitting 
the force of pressure from above (D), and 
since the point Ca (the anterior clinoid proc- 
esses. is immovable, the point Cp (the 
posterior clinoid processes) are drawn to 
the ciaphragm, i.e., forward, and at the 
same time the dorsum sellae assumes the 
tendency to lean forward. 

Another important factor, determihing , 
the configuration and direction of the dor- 
sum at this level of occlusion, i.e., in the 
fourta ventricle of the foramina of Ma- 
gendie and Luschka, as distinguished from 
the ceclusion in the aqueduct of Sylvius, 15 
the circumstance that the dorsum sellae is 
in the present case, so to say, enveloped by 
the bent channel of the fluid mainly from 
behind, from above and only fartially from 
the font. This channel is formed of the 
aqueduct of Sylvius and the third ventricle 
with ts infundibulum. The raised pressure 
of this channel does not encounter an equal 
resistance on the part of the fluid of the 
basilar cistern, separated by the occlusion 
from the ventricles and consequently lack- 
ing an afflux of fluid. The pressure in the 
cisteras must be lower than the pressure 
in the four ventricles. Thus the higher pres-e 
sure -1 the bent channel formed of the third 
ventr cle and the aqueduct of Sylvius is 
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trangritted through the tuber cinereum 
to the dorsum sellae mainly from above 
and from behind (Fig. 72). Its osseous tis- 
sue becomes atrophied from pressure, the 
dorsum becomes thinner, shorter ard 
creased or sometimes infractured, accord- 
ing to ite most frequent form and to the 
undermined state of its anterior aspect, 
naturally in the forward direction where, 
moreover, the diaphragm of the sella tur- 
cica draws its posterior clinoid processes. 
The entrance of the sella turcica when 
there is an occlusion in the posterior erantal 
fossa has therefore no special tendeacy to 
increase, but rather narrows and f it 
widens at all in certain cases, does so only 
to a, relatively small extent (see Figs. 5, 





Fic. 1G T., male, aged twenty-two. The selle tirc ca 
is typical of an occlusion in the posterior caria! 
fosse The medial part of the floor of the s-llz is 
bent down into the lumen of the basilzr sinus 
The dorsum is greatly atrophied. The scarcely 
perceptible posterior clinoid processes are direc сес 
towards the front. The anterior clinoid processes 
are atrophied. The vault of the skull does rot re- 
veal any special signs. Operation: neoplasm o` 
the vermis. Autopsy. 


то, I: and 12). It is somewhat more dit- 
cult to explain the form of the floor cf the 
sella turcice which in most cases deepens 
chiefly in its posterior part, which Szeavers 
determines as the growing separation þe- 
tween the parallel lines of the floor cf the 
sella and of the floor of the sinus of the 
basal bone. 

This condition undoubtedly ‘often takes 
place in an occlusion of the posterior crarial 
fossa— t is more convenient to define it a5 
the parting of the lines of the floor cf the 
sella amd of the medial cranial fossa to be 
intersected behind. We believe tha: this 
deperds on a number of circumstances and 


, 
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Fic. 11. P., female, aged sixteen. In the sella tirzia 
the medal part of the floor is srxocthlz оса = 
and somewhat lowered into the humemT"of t= 
basilar sinus. The dorsum is a'rophDiec amd 
straightened. The posterior clinod ртосеѕѕєѕ ope- 
serve th-ir d rection. The entranze to -he sad- 2 
is relatively wide. There are nc changes n tœ 
vault. The changes of the sella аге «f a seccnc ату 
nature. cch sional conditions in the back cre =l 
fossa. T>e history reveals that three yea-s аж 
there wes an inflammatory affec ion ccmplic. —1 
by ostectis. Operation (Prof. М. №. Eurdənse : 
decompressicn in the back crarial fossa. Tacme 
was disaopearance of the papillacem a, тезїстас =n 
of sight and equilibrium and cessation of hydre- 
cephalit с phenomena. 


is best expleined by the posterior рег of 
the floor of the sella becomimg first of al 
vielding, the floor at that place usually 
consisting 07 a spongy tissue, 2asily a re- 
shied urder the influence o: the pressume 
exercisec on it by the dorsum, wh ch ir rs 
zarn is exper encing the pressure of the thLicd 
ventricle and the widened aqueduct of Sv - 





Fic. 12. T=., male, aged thirty-three. Is tae Всё п 
Hospital.) The cranial vault was without specail 
changes (пот shown). The sella *urzica shew сае 
medial part of the floor bent down nto ће lum -n 
of the snus in its lower and backward part. Tae 
dorsum selle is thinned and bent 15 such a wey 
that the posterior clinoid processes are iocar -d 
toward: the front. The entranee -o the зе а is 
relative у net wide. Conclusion. the changes in 
the ѕе are of secondary hydrocephzlc пасі зе. 
Closed aydrocephalus. Occlusior im the posterior 
cranial #0552 at its lower end. The correspond ag 
clinical signs appeared after six menths. Autopsy 
after a vear and a half: tumor o: the verms, 


? 2 
m adio 





Fic. 15. P., female, aged twelve. In the anamnesis, 
one and a half years ago, meningo-encephalitis. 
Roentgenography shows gaping coronary suture. 
Traces of digital impressions in the frontal region. 
Sella turcica with the dorsum bent (infractured) 
towards the front. The last sign categorically 
establishes occlusional hydrocephalus with closing 
of the paths of communication in the fourth 
ventricle. Ventriculography and color test con- 
firm hydrocephalus and the impassability of the 
paths of communication, without establishing the 
level of the obstruction. 


vius. The anterior part of the floor of the 
sella turcica resists longer to the lowering 
process, because precisely under that part 
is most often situated the sinus of the basal 
bone. The air pressure in the basilar sinus 
which is equal to the atmospheric pressure 
and,exceeds it at the moment of expiration 
along with the vaulty nature of the root of 
the sinus, is a solid construction capable of 
standing a considerable pressure. In cases 
of such a location of the sinus of the basal 
bone the air cavity along with the vaultv 
constructipn of the roof offers a constant 
resistance to the tendencies of lowering the 
floor of the,sella, which consists here of a 
resilient osseous plate of a cortical struc- 
ture (see Fig. 8). 

A relatively small difference in the 
amount of pressure which the vault of the 
basal sinus resists even for a long period 
of time will be intelligible to us, if we take 
into consideration the air pressure in the 
sinuses equal to the atmospheric 10,330 
mm. of the column of water and somewhat 
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higher and in the ventricles of the brain 
in a closed hydrocephalus, on an average 
10,300-10,800 mm. 

"When there is a greatly pneumatized 
bocy of the basal bone, the lowering of the 
flocr of the saddle is sometimes not marked 
at all or is expressed weaker, and in case 
pneumatization spreads underneath the 
back part of the floor, there may be no 
ma-ked deepening of this part, there will 
ren ain only a strong atrophy of the dorsum 
anc -sually its shortening. : 

According to the form of the brain and 
the ventricles, the form and architecture 
of the sella itself and of its dorsum and to 
the nature of pneumatization of the body 
of the basal bone, there arise conditions for 
great deviations and a variety of forms of 
chamzes both of the floor and of the dorsum 
in closed hydrocephalus. The sella turcica, 
in the shape of a box with osseous bridges 
between the posterior and the middle cli- 
noid processes, may possibly not show 
tvpcal changes even when occlusional 
hvcrecephalus has progressed considerably, 
when there are strongly marked digital 
impressions, imprints of vessels, gaping 
sutures, etc. A massive dorsum also resists 
the -hanges for a considerably longer решоа 
ал one which is fairly high, thin and 
slercier. 

The dorsum of the latter type when there 


is a lower occlusion in the posterior cranial , 


fossa. i.e., near the foramina of Magendie 
and Luschka may before all other signs 
give an infraction of the dorsum with a 
forwa-d bending of its upper part (Fig. 13). 
Suca changes in the dorsum «s the first 
and important sign may be met when there 
is am ccclusion of the foramina of Magendie 
and Luschka after basilar leptomeningptis 
or when there is difficulty in the return flow 
of tne fluid through them in cases of the 
lowering of the oblong brain in the occipital 
hole and the compression of these holes 
when -here is a neoplasm of the cerebellum, 
of the fourth ventricle or of the cortex, 
compressing this ventricle. А 

Ir cases of larger or higher situated neo- 
plasvs, when there can set in conditions of 


` 
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compression in the aqueduct of Svlv:us and 
in the tentorial opening, the interrelation 
of hydrodynamic forces changes, tke dcr- 
sum will experience a traction in the bac«- 
warc direction and with no bendirg for- 

warc. It may, on the contrary, disolay a 
tendencs to” widen the enttanice to the 
pituitary fossa with a straightening of the 
dorsum and even with a certain deviaticn 
in tke backward direction. In such cases 
the ceepening of the floor of the sel a will 
also oroceed after the ty pe of high ocelu- 
sion, according to the situation and rature 
of the occlusional conditions; the deepening 
of the backward part of the floor ma~ pos- 
sibly not take place, the floor will deepen 
evenly or there may arise even a tendency 
toward deepening in its anterior par-. 

Finally, it is necessary to indicate that 
їп rarg instances of a large neoplasm im the 
frontal lobe of old origin, a typical roent- 
genogram can be obtained, in which beth 
the ferm of the sella turcica and the de- 
velopment of digital impressions indicate 
the presence of occlusional hydrocepaalus 
with = compression at the level of the ten- 
torial opening or at the floor of the poste- 
rior cranial fossa. 

This s explained by the pushing о the 
whole brain in the backward and down- 
ward direction and the development in 
this way of occlusional conditions owirg to 
the comoression in the tentorial openirg or 
in the occipital hole when the oblong brain 
descends into it. 

In these cases the clinical signs may be 
scanty and atypical and there may be 
symptoms doth of the anterior and of the 
posterior cranial fossa. The wrong interpre- 
tation of the roentgen picture may lead to 
am errcneous diagnosis and a futile opera- 
tion in the posterior cranial fossa. In a 
similar case (see Fig. 14) of a large menin- 
gioma :n the frontal region of à man, aged 
twenty-three, a correct diagnosis was made 
by us only 
hyperostosis in the small wing, and aad 
there been no such sign, we would undoubt- 
edly have made a diagnosis of only an oc- 
clusion in the posterior cranial fossa or 
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FIG. 


14. Mals, 
nounced changes in the cranial vau t and tiesella 
turcica indicate occlusional cond ticns, possilty at 
the level cf ле tentorial opening. The hy»erostcsis 
on the Ittle wing establishes the presence of 


aged twenty-th--e. Sharply pro- 


meningioma in the anterior cran al fossa. The 
meningiona has been removed (Pro N. N. 
Burdenkoa with an excellent result. The pre=rce 
of welldeveloped digital imp-?ssons ard the 
changes ia the sella are explained by the many 
years cid hypertension conditions and dff cal- 
ties in the return flow, owing te the риѕ п of 
the bram im a backward directen and the eom- 
pressior near the tentorial open. g. 


rather ar the level of the tenria! openmz, 
aid we would not have suspected a meo- 
p asm in tie anterior fossa. » 

In analyzimg the lateral roertgenogram 
ог the sell tarcica one must bear in m nd 
that sometimes its form in the ccclusior of 
the posterior cranial fossa is similar to that 
of a neoplasm deep in the temporal oe. 
Ir both cases we can have an 2gg-shaped 
pituitary fossa extended in гле backwerd 
direction. Зот whereas in thg forme- n- 
stance the at-ophy of the posze-ior clinsid 
processes anc shortened dorsum are tyr 
cal, in the latter case we can have a sler der, 
rather elonzated dorsum. Apzrt from tas 
the undern inedness from below of one af 
the anterio- clinoid processes, which js ar 
countered in the neoplasms in “he temporal 
region conrinces us of the cerrectress of 
th? differenza! diagnosis. 
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Both the roentgen diagnosis of hydro- 
cephalus and the establishment of i-s form 
and, furthermore, in cases of closed hydro- 
cephalus, the hypothesis concerning the 
location of the occlusion can only b» made 
as a result of a correlation of all the rcent- 
gen signs, both of tht entire skull and ot 
one of its parts—the sella turcica. 

From this point of view the dizlectical 
method of reasoning applied by Dr. G. V. 
Stenwers to the question of the chenges in 
the cranium and in the sella turcica in 
hydrocephalus seems to us correct end use- 
ful. We refer to the method of reasoning, 
such as we understand it, concerring the 
value of isolated and separate signs such 
as for example, the sign “of the perting of 
parallel lines of the floor of the sella and 
of the basilar sinus," a sign which s incon- 
stant and which we never understood to be 
the only one and the one determ ning all 
relations. 

The various roentgen appearances of the 
sella turcica and the difficulty of a differ- 
ential diagnosis of primary and secondary 
hydrocephalic changes in it in certain cases 
in adults are authoritatively demcnstrated 
in the fundamental work of Мауег? and 
are not discussed here, yet we a-e of the 
opinion that the difficulties in this connec- 
tion are encountered considerably less 
often and in disputed cases the above prop- 
ositiens have made a correct aralvsis of 
the roentgenogram easier. 

It is also necessary to take inte account 
the secondary changes in the sella turcice 
when there are large neoplasms 11 various 
parts of the cerebrum, which by taeir mass 
action cause conditions of hypertension 
and thus lead to deformations of the sella 
turcica, whigh are difficult to interpret. Yet 
even in such cases, as regards the smooth- 
ness of its floor, the bending of its middle 
part, the atrophy and shortening of the 
dorsum and sharpening and flattening cf 
the anterior clinoid processes, the roent- 
genologist can give an opinion against the 
local destruction of the sella anc sav that 
its changes are due to a secondary effect. 

Finally, the combination of the primary 
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destriczion of the sella turcica and. the 
secorzisry hydrocephalic phenomena may 
cause considerable difficulty in roentgen 
diagresis. . 

Ncre the less there remain rare instances 
wher among adults, in the abgence of signs 
in the vault, the changes in the sella and 
the aeghboring regions are so devoid of 
typical features that on the basis of roent- 
genoz-aphic data we have no grounds for 
decici^g in favor of any of the groups of 
the cecal destruction of the sella, nor for 
esta lishing whether the changes in the 
sella are in this case primary or secondary. 

We resort to the contrast methods, as a 
rule nly for purposes of checking and of 
obtziming supplementary data. In view of 
the fact that there is a possibility of an 
occlison with the presence of a neoplasm 
in tae posterior cranial fossa, ме ауса the 
lumosr method and apply ventriculog- 
rapa- after a preliminary color test. The 
ura ате test gives us some idea whether the 
ways may be open or closed, and together 
wita ventriculography completes the ques- 
tior of hydrocephalus of the ventricles. We 
say "completes," because none ofe the 
me Fods at our disposal supplies an imme- 
dia € and exhaustive reply concerning the 
prescace of hvdrocephalus, its form, the 
loc.l zation of occlusion, the degree of its 
development, and none is absolutely exact 
anc convincing in all cases, and it is a ques- 
tioa in our opinion which of the methods, 
of -centgenography, the lumbar puncture, 
the color test and ventriculography and 
encephalography gives, on an average, a 
larzer percentage of correct ang conclusive 
ret hes. We give preference to roentgeno- 
grephy. 

ving established the diagnosis ‘of 
cled hydrocephalus, we must deal with 
th- mportant question whether occlusion 
is caused by inflammatory changes and 
th-ir consequences, or by a neoplasm. We 
caot reply to this question merely on 
th» basis of roentgen investigation unless 
there are primary signs or a deformation 
of the ventricles. 

Ua the other hand, the roentgen picture 
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in hydrocephalus is the only method pre- 
serving the anamnestic data for se-eral 
years, which cannot be obtained either by 
ae most thorough clinical history, o: by 
other methods before operatjon or autcpsy. 
Thus, in accgrdance with the changes in 
the configuration of the cranium anc cf ‘ts 
base, with the lowering of the sella tur-ica, 
the increase of the basal angle, the estea- 
sion of the cranial fossae, the state o: the 
sutures and their hiatus, the degree of 
develc »ment of the digital impressions the 
roentgenologist can judge of the duratien 
of the process. This is particularly inpor- 
tant ir a group of neoplasms which ccur 
in children without clinical signs for many 


- .. years—angioblastoma and ependy mon a in 


the fourth ventricle or the astrocy tc ma, 
growing in the fourth ventricle (Сиһ mg). 
In these cases the roentgen signs o` zn 
old closed hvdrocephalus, when there is a 
clinica. picture of a relatively recent mani- 
festaticn and the typical course of the dis- 
ease, indicates not only the presence of a 
neoplasm and of its possible localiza ioa, 
but gives some indication of its anatemic 
пасиже 

Finally, there can be cases when lurabar 
pufctere, encephalography and the color 
test show the presence of open hvdroce»ha- 
lus and only the roentgenogram (Fig. 15) 
with developed digital impressions anc the 

.sella turcica typical of the closed lower hy- 
drocepaalus serves as the only evideace of 
a closed hydrocephalus which existec for 
a long time, and which has passed int» an 
open ferm, which is proved by other meth- 
ods of investigation. In similar cases a 
roentgenogram can give an idea of the in- 
termittent type of hydrocephalus with tem- 
pofary closing or compression of the paths 
of communication. 

In some cases in the adult, of hydro- 
cephalus of long standing, we can surmise 
from the thickened borders of the ore- 

e served sutures the existence of periods of 
stabilization in the development of hydro- 
e cephalus, during which the reactive indara- 
tion of the osseous tissue has taken place. 
In order to test the value of roentgeno- 
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Fic. 15. Male, aged twelve. Clinical examir as: a 
and puncture with color test es-cablish ап ож 1 
form of Irdrocephalus. Roentgemography supol-- 
ments the history and indicates that kycr - 
cephalus tas veen developing for « long time а te 
the type ef closed hydrocephalus in the lowe- ра т 
of the back cranial fossa. Note the configuratioa< 
the sella surcica, the relief of crar al bones. 


graphic s&ns, 50 cases were selected from 
among our material on Муйгосезһай:-. 
These we-e established by detailed neurc- 
logical and instrumental invest;gatior. 

The cc-rect differential diagnosis se- 
tween clesed and open hydrocephelus e= 
tablished by roentgenograpty is 9o >er 
cent. This percentage in our cases is low- 
ered to 8o per cent in cases in early chdd 
hood, anc exceeds 9o рег cemt if we г) >ст 
doubtful -ases. We do not quote statistics 
according to separate signs, because we de 
not regard the number of тле cor firn ed 
cases sufFcieat to draw statistical sondu- 
s ons, the mcre so since even the te-hai-al 
roentgen possibilities and a ntmber of 
other circumstances may largely поф 
tiese figures. е 


SUMMARY 


г. The diagnosis of hydrecenhalus can 
be established bv means of romtgenogra т» 
with a ccnsiderable degree of prokakil ~ 
in some cases and categorically in otaers 

2. Secondary signs in the crania vaa 
ard in the sella turcica on a roentger ogram 
руе, Іп ar overwhelming majerity o` cases, 
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4 | 
pei |e. Configuration of the Skull . 
Sella Turcica Impres- Diploic á $игоге= апа Fossae, the Thickness 
sions | Veins ofthe Bones 
. " * i 
Open hy- Preserves its form in | The relief of the | Aredicer led | Thechild's skull is smooth . 

drocephalus | children. Only in adults | bones is smoothed. more often | and round of the shape of 

at later stages becomes with e oncated| a sphere, or of an airship. 

changed in a cup-like | Do not | Do not dentation in | The vault and the cranial 

manner, the floor being | develop | develop | children fossae have a large radius. 
deepened to a small de- These signs are the less | Signs showing the pe- 
gree and evenly, the en- pronounced the later hy- | riod hygrocephalusset 
trance being widened, drocephalus sets in in. In juveniles: Se- 
the dorsum being moder- vere changes in the 
ately shortened without configuration of the 
a forward inclination. skull, a great basal 
The anterior clinoid proc- angle, widely distend- 
esses may be lowered ed or gaping sutures. 
— In adults: Apart from 
Changes its form; the | The relief of the | Often with | The same as above—the | the changes in the 
posterior clinoid process- | bones is more com- | shortemec den- | changes of the general sella turcica thgre is a 
es display a tendency to | plicated tation configuration of the vault | more complicated re- 


Lower 


Closed hy- 


drocephalus. 


Upper 


a forward inclination; 
the dorsum is atrophied, 
shortened or bent for- 
ward (infractured). The 
entrance is widened to 
an insignificant degree. 
The floor is deepened 
chiefly in the back part 





Developed| Developed 


rarely take place in adults 
and it is the changes 
in the sella turcica which 
are prevalent 





lief of the skull bones 








Changes its form; the 
posterior clinoid process- 
es and the dorsum be- 
come straightened and 
display a tendency to- 
wards a backward incli- 
nation. The anterior as- 
pect of the dorsum is 
atrophied. The height of 
the dorsum changes rel- 
atively little. The en- 
tranceis extended consid- 
erably more than in the 


lower occlusion. The 
floor is more evenly 
deepened 


Thesame 
as above 





The s. me. as 
above 


Тһе same 
as above 











a ground for differentiating an open from 


a closed hydrocephalus. 


3. In сазе of a closed hydrocephalus, it 
is in many instances possible to indicate 
according te the configuration of the sella 
turcica whether occlusion has taken place 
below the tentorium cerebelli in the region 


The same as above in the 
vault, but the basal angle 
does not increase 











z. In open hydrocephalus, encephalog- 


raphy gives added informatien concern- 


diticas 1 


of the fourth ventricle or higher—in the 
region of the aqueduct of Sylvius at the 
level of the tentorial opening. 


4. A diagnosis of fully developed closed 
hydrocephalus may be made with consider- 
able accuracy by roentgenography alone,  , 
without the aid of contrast methods. 


n а given case. 
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EARLY ROENTGEN DIAGNOSIS OF JEJUNAL . 
ê LYMPHOSARCOMA 


REPORT OF CASE . 
By HENRY GREENFIELD, M.D * 


HE early roentgen diagnosis of jejunal 
lymphosarcoma is unusual. In the 
literature, the concept "x-rays are value- 
less in the early diagnosis of lymphosar- 





Vic. 1. Roentgenogram taken one hour after inges- 
tion of barium, showing deformity of upper jejunal 
loop. 


coma of the small bowel,” is almost unani- 
mous. However, with due care and pre- 
cision in detail, such a diagnosis can be 
arrived at, as was done in the case cited 


below. e. 


Technique. 'The technique largely sug- 
gested by Berg? was followed. The patient 
ingests small amounts of the usual barium 
mixture every fifteen minutes over a two 
hour period. Half hourly to hourly films 
are taken for a period of four hours, the 
time usually taken for the bulk of the meal 
to traverse the small gut and reach the 
cecal area, 


. 6-7 


BROOKLYN, NEW YORK 
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The normal jejunal shadow occupies the 
left upper quadrant and is feathery in 
appearance, while the ileum occupies the 
right lower quadrant and is tube-like in 
structure, with some degree of haustration*. 
Alteration in structure of the jejunal 
shadow reveals itself in the form of rigidity, 
fixz ton, sacculation or constriction of the 
looos, with some proximal dilatation. 

Fi ms taken at twenty-four and forty- 
eigar hour intervals, as in the present case, 
mas demonstrate stasis and retention of 
banum in the jejunal loops after she re- 





Fic c. Roentgenogram taken four hours after in- 
geston of barium, showing jejunal deformity. 


ma ring loop has been completely evacu- 

atel- . 
ixxidence and Origin. The incidence of 

lymphosarcoma is more frequent in the 


N | 


M e 


oL. 3f, 


small, than in the large intestine, tae rztio 
being 2:1. The most frequent site »f oc- 
currence in the gastrointestinal trac- 15 i 
* the ileum; the cecum, jejunum and rectum 
respectively follow in order of frequer cy. 
It is found 1p greatest numbers during tke 
first, therd and fourth decades of if^, 


predominates in the male. 


-- thor ght to be embryonic in origin. 


CASE REPORT 


H à. C., male, aged fifty-one, salesman. 
April, 1934, the patient, previously n gcod 
health, suddenly developed diarrhea assoaazed 
with abdominal cramps, which he ateribu-ed 


*ormed jejunal loop and colon. 


| / 


The frequency of occurrence in the йео- 
ceca] region, rich in lymphoid tissue, ar d 
the ncidence largely in the first decade, 
«oge-her with its location in the submucsa, 
suggest the possible embryonic orgin of 
intestinal lymphosarcoma. Carcincma of 
the appendix, having many featvres 1 
common with this entity, simil:rl- 





~ . - . 
Fis. 3. Roentgenogram taken after bariam er ema. 
Anteroposterior view showing overlapping of d=- 
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Fic. 4. Roeatgenogram taken ster bamum nema. 
Oblique view showing relation ог Olen то de- 
formed jejunal loop. 


to dietary indiscretion. А bismu-h raisture 
which was prescribed for him afford +d ne --lief 
Diarrhea oersisted, the morements nereasec 
in number and the patient bezan to ose ye ght 
He was referred for a barium enema stucy o` 
the colon to rule out carcinoma o` tae colon. 
This was aegative. The patent grad а los- 
more weight and strength. The up per stro 
intestimal tract was then studied; а leen of 
the stomazh and first portien of che duc denum 
was ruled out. Following the tecimg ie out 
lined above, the small gut was stuciel, and re- 
vealed a constant deformity of an ap per je 


jumal loop, which was found on ай] flr s. iluc- 


ing toe twenty-four hour study. It was charac- 
terized by innltration of the walls of -hat loop. 
rigidity, fixation, a localized constriction with 
sacculation of the proximal loops. 

A barium enema was repeated со exclide a 
fistuous tract between the affec ес є) зата 
and colon. The affected j3unal segmenc wes 
found overlying the sigmox- and im tac oblique 
view was noted as entirely ѕерага-е fr». it. 

From the roentgenograms, а dizgmosis of en 
infiltrating lesion of the jejunum, probab y 
lymphosarcoma, was ventured and the ratic-t 


676 

е 
was admitted to the Jewish Hospital ct Brook- 
lyn. 

Operative Findings. Under spinal anesthesia, 
an upper left rectus incision was made, and a 
tumor-bearing segment of jejunum was de- 
livered, which was proximal to the gament 
of Treitz. The mass was.resected and am end to 
end anastomosis by means of a Murph- button 
was done; closure was effected in the us zal way. 

Pathological Findings. 

Macroscopic. The specimen was 25.5 cm. 
long; about 15 cm. of the midportion was oc- 
cupied by a new growth producing a thickened 
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ture appeared uninvolved. A part of theemu- 
cosa was the seat of an inflammatory and ne- 
crotE process. 

Progress. After an uneventful postoperative 
course, the patient was discharged from the 
hosp tal in fourt&en days. Deep roentgen ther- 
apy was instituted and compltted ип June, 
1934. Recovery was remarkable, the patient 
reaching his normal weight and assuming his 
usual activities within three months. In Jan- 
чагу and July, 1935, the patient received addi- 
tiona deep roentgen therapy, and ap to the 
presea: his condition is excellent. . 





Fic. 5. Photomicrograph of section. Small rownd cell 
lymphosarcoma. Low power. 


• : К . . 

wall, the maximum thickening measuring 1.5 
cm. The mucosa throughout this 15 cm. was 
very much thickened, firm, with a tendeacy to 
papillary formations projecting into the lumen 
of the gut. One portion of the segment, seoarate 
from the main mass, formed a band 3 em. in 
width encireling the lumen. The serous coat 
was fairly smooth and not involved except for 
a small area 9.5 cm. in diameter of red dis- 
coloration. This was opposite a small ulce-ation 
of the mucosa of the mass similar in size. 

Microscopic. Sections through the mass 
showed it to be composed chiefly of small 
round cells of fairly uniform size whic pre- 
sented evidences of malignancy, including mi- 
totic figures. These cells occupied to a small 
extent the mucosa, being found mainly in the 
submucosa and including the muscularis The 
serosa was not affected. The lymph node struc- 


Fic. & Photomicrograph of section. High power. 


Сат ent. 
ñbrobkætic elements, lymphosarcoma of 
the intestines usually does not constrict 
the gut. On the contrary, the tendency is 
to cause sacculation. Assmann! describes 
similar findings in his cases. He States that 
lymphosarcoma does not produce stenosis, 
but dces produce stiffness of the walls of 
the intestine, together with ulceratidn 
which may later result in sacculation. 
Roentgenolggically the involved small 
bowel presents itself as smoothed loops. 
The velvulae conniventes are absent and 
tae looos may remain filled for a variable 
period ater the remainder of the bowel has 
emptied. This stasis is due to the rigidity 
ала fixavon of the loops through infiltra- 
tion of ts walls by new growths. 


Because of the absence of . 





Fic. 7. Gross specimen showing new growth of jejunum. 


ws Roentgen diagnosis of intestinal tumors 
usually depends on deformity in outline of 
the shadows, and by signs of obstruction 
throuzh constriction, encroachment on the 
lumer or by intussusception. In Hodgkia's 
disease and leukemia affecting the bowel, 
obstruction may or may not occur. T ais 
ujually depends on the degree of ñb-o- 
b&stic elements present. In carcinema of 
th& bowel, constriction with resultent 
stenosis is usually present, together w th 
proximal dilatation. 

Ы The prognosis in localized lymphosar- 
coma of the small intestine after resection 
is hopeful (personal communication frem 
Dr. Carl Weller, pathologist, University of 

*Mich:gan). In this case, there were no 
demonstrable regional node involvemerts, 
as a result of which the patient was given 
favorable prognosis. 


SUMMARY 


А case of ymphosarcoma ef the ‘ejunumn 
is presented with preoperstive roentgen 
findings, and confirmatory operative ard 
pathologica findings. 
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GASTROJEJUNO-COLIC FISTULA* А 
. CASE REPOKT 


By SAMUEL BRUCK, M.D., 


PHILADELPHIA, 


N SEVERAL recent articles, the subject 
of gastrocolic and gastrojejuno-colic fis- 
tula has been admirably discussed. As point- 
ed out, this lesion is seen as a result of car- 
cinomatous degeneration or as a sequence 
to a gastrojejunostomy for pyloric or duo- 
denal ulcer. 

We believe this case to be somewhat un- 
usual in that the fistulous tract developed 
between the gastrojejunal opening of a pre- 
vious gastreenterostomy and the colon 
near its splenic flexure complicated by a 
blind duodenal loop as a result of a closure 
of the pylorus, and a clear demonstration 
of the entire pathologic process by roentgen 
examination. 

REPORT OF CASE 

J. L. M., aged forty-eight, a city employee 
in the Bureau of Water, first came under the 
private medical care of one of us (M.S. J.) in 
April, 1926, complaining of peri-umbilical 
pain, gaseous distention and dyschezia. 

In developing his medical history it was 
found that an appendectomy had been per- 
formed in 1912 for an acute attack, and that 
in 1916 he had had a duodenal ulcer operated 
on by Dr. John B. Deaver. The hospital record 
showed that the ulcer was excised. the pylorus 
was closed off and a gastroenterostemy per- 
formed. 

From April, 1926, for a period of eight years, 
he was in comparatively good health with only 
an occasional attack of epigastric pain, diar- 
rhea or vemiting. These were thought to be 
manifestations of marginal ulcer, but since the 
attacks were never severe, the patient refused 
complete study. 

On March 28, 1934, after a lapse of five years 
without any medical care, he returned with the 
following symptomatology: diarrhea cf several 
weeks’ duration, associated with marked 
“rumbling in the intestines." The steols were 
ribbony and frothy. He had had nausea and 
occasional vomiting. He had lost some 10 
pounds in weight, felt weak and dizzy. 


and MAURICE S. JACOBS, A.B., M.D. ° 


PENNSYLVANIA 
. 

After several weeks of treatfhent, he failed 
to improve, and was admitted to the Jewish 
Hospral, May 18, 1934, on the medical service 
of Dr. J. C. Doane. 

Examination at that time revealed moderate 
emaciation, early arteriosclerosis, aad a soma 
what “doughy”? abdomen. There were rfo 
masses palpable and no areas of tenderness. 

Gastric analysis performed the day after ad- 
mission gave a normal curve except that the 
contents had a fecal odor. All other laboratory 
tests were within normal limits but the urine 
revealed evidence of a chronic nephritis. 

A complete roentgen examination of the 
gastrointestinal tract was made. The lesion was 
best demonstrated by the opaque enefna, the 
reperr of which was as follows: “The opaque 
solution fills the entire colonic tract, but simul- 
taneously also fills the stomach through a 
fistulous tract in the region of the gastio- 
jejunestomy. After partial evacuation, we lẹ- 
lieve we can see a definite fistulous tract cgn- 
necting the gastrojejunostomy with the = піс 
flexure.” 

An hourly study of the stomach by the eral 
administration of the barium mixture demon- 
strated the opaque mixture escaping through 
the gastrojejunostomy opening into the jeju- 
num znd simultaneously into the descending 
colon and sigmoid. A film taken one and three- 
quarter hours following the administration of 
the barium meal shows the entire small intes- 
tine empty, the stomach retaining about 50 per 
cent cf the original meal, and the remainder 
throughout the distal colon. A біт taken one 
hour Later definitely shows a fistulous tract be- 
tween the greater curvature of the stomach 
and colon about 2 inches proximal to ghe 
splenic flexure. Roentgen diagnosis: Gastro- 
jejuac-colic fistula. 

On June в, 1934, he was transferred to the 
surgical service of Dr. Moses Behrend with the 
diagnesis of gastrojejuno-colic fistula. Opera- 
tion was performed by Dr. Behrend on June 2, 
under spinal anesthesia, which we summarize: 

On opening the abdomen the following was 
seen: There had been a pylorectomy for the 


* From the Radiological and Medical Services of the Jewish Hospital, Ph kadelphia. 
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Fic. 1. Gastrojejunostomy twenty-three vezrs ago, 





Á wita pyelorectomy. Stomach fills by contrast — F16. 3- Postoperative film, demonstrating :he new 
enema. gastraenterostomy opening are the лем Jejmo- 
Jejuncstomy opening. 
. 
*. 
. 
. 
е 
. . . 
Fic. 2. Gastrojejunostomy and jejunccdic fistula, Fie. 4. Postoperative film. Colonic træt -ermal 
demonstrated by stomach filling. Fistula closed. 
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wach shunted the contents of the loop when- 
ever present into the jejunum instead of back 
in-c the stomach. 

The condition found on operation and the 2 
рго«ейигев used in effecting repair are best seen 
in tae accompanying illustrations (Figs. Т, 2,e 
3% 5 6 and 7). 

“ive days postoperatively ^ déveloped a 
coagh with signs suggesting acute atelectasis. 
THis, however, was not borne out by roentgen 
ex-mination of the chest and in several days 
clad up. On June 15, he suddenly Бевахо 
vomt, which was temporarily x Py № 
Juae 17, at 9 P.M., acute hematemesis set in, 





Seseme 
GASTA Јона senay 





Fic. 5. Postoperative film, demonstrating the old 
and new gastroenterostomy opening, the area of 
pyelorectomy and blind loop of the duodenum. 


_ Feast Pestenea 

baste patito 
cure of the ulcer. A well functioning gastro- 
jejunostomy opening was found and an opening 
from the j jejunum just proximal to the opera- 
tive gastrojejunostomy was seen which com- 
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municated with the transverse colon near the 5 . 
splenic flexure. : 

The loops of gut participating in the jejuno- Fic. > Diagram of operative procedure. Compare 
colic fistula were separated and repaired. An- with roentgenogram (Fig. 5). 


other new gastrojejunostomy opening was ! f | : | 
mage distal to the old опе and to drain the blind associated with fecal incontinence. He rapidly 
loop of the duodenum resulting from the old went mto shock, with dilated pupils, and air* 


pylorectomy, a jejunojejunostomy was done hunge- By midnight he seemed moribund. At 
1:30 жм. a transfusion of 350 c.c. citrated 


blooc was given, after which he slowly rallied. 
Several days later he again vomited and had 

excruc ating lower abdominal pain. Two weeks 
e —_ Jater, en July 7, 1934, he again had hemateme- 

sis aml signs of acute shock with rapid running 

pulse Hypodermoclysis and transfusion, were 

again performed, and repeated the following 

day. Fc lowing his second hemorrhage the blood 
eo". count was*hb, 29 per cent; red blood cells, 
1.5 т оп. Following his third transfusion he 
had m further complications and on July 24, 
he was discharged, fifty days after his opera- * 
tion. Hes weight at that time was 112 pounds. 
His b«od count: hb, 5o per cent; red blood e ° 
count, 7.7 million; white blood count, 12,000; 
Fic. 6. Diagram of condition found at operatior. differential count, normal. 
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Hg was placed on a bland, easily digestible 
diet with milk, eggs, fruit, and puréed vege- 
tables as the main ingredients. Shortly -here- 
after 1 уег was added and other meats. He was 
given iron hypodermically and at the presen- 
time (one year after his hospital discharge), 
he has beene discharged from observation, 
weighing* 170 pounds, the most in his whole 
life, wth a normal blood picture. He is втгспє 
and able to work and feels better than ever 
before. 


Comment. There are several very mter- 
ésting features in this case. One that was 
not mentioned at all before was thar tre 
patient gave a history of having had lues 
twenty-five vears before of which he was 
"curec." His blood Wassermann and spinal 
fluid were negative and gold sol negative. 
There had been a suspicion that the paias 
were those of tabes. 

Another interesting feature was the leag-h 
of time that the fistula took in its devclop- 
ment to the point where the symptoms ve-e 
sufficiently annoying to seek medical care. 

Frecuently in cases where there s a 
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shunt m the digestion from stomach cd- 
rectly to the colon, severe grades of anem a 
develop anc other signs of faulty me-a»- 
clism. These were conspicuous Ly ther 
cbsence. 

The histcry during the patient’s ear y 
stay in the hospital ‘was suggestive ef the 
shunt cn account of the “taste” af the 
enema as it was given. This, of cou-se, wes 
confirmed by the roentgen exam ination 
and the exact location outlined. 

His pestoperative course was urusuall, 
s-ormy and at least on two occasions "cs 
at the point where his minister and family 
were summoned as his life ssemed to ebt. 
However, he responded to stimuli and to- 
day he в a well man, thanks to the ch= 
cooperation of internist, roentgenolog:= 
aad surgeon. 


We acknowledge with thanks the prvieges ез 
tended by Dr. Joseph С. Doane, Chief, Medizal Sere 
ісе B, and Dr. Moses Behrend, Chief, Surgizal Sere 
ice, under whose supervision the patient was treated 
at the hospital. 
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13-17, 1937: 
THE AMERICAN RADIUM SOCIETY 
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Pr s dent-Elect: E. H. Skinner, Kansas City, Mo.; 
ist. ice-President: C. L. Martin, Dallas, Texas; 
2d * ce-President: O. N. Meland, Los Angeles, Cafff.; 
Segeary: William P. Healy, 121 East 6oth 
New York City, Treasurer: L. A. Pomeroy, 
Hema Bldg., Cleveland, Ohio. 
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. * CARCINOMA OF THE ESOPHAGUS 


ANCER WEEK serves to empaasize 
anew the position of the roentgenolo- 

pt aot only in the cure of cancer out in 
fts early*diagnosis. The part that Le has 
played in the cure of various forms cf can- 
сег is a well-established fact, but ir soi-e 
of the advances that have been made in 
certain *phases of the problem much re- 
mairs to be done. One of the least encour- 
aging chapters in therapy is the one cealirg 
with carcinoma of the gastroirtestinal 
tract, especially carcinoma of the e: opha- 
gus 2 stomach. An analysis of атту group 
of case histories collected by observers tke 
world over brings out the fact that ir site 
ofal our modern methods of diagnósis we 
ve made little progress in the care of 

сф гс: пота of the esophagus. What tac-o-s 
emer into this? Many. First, the iracces- 
Sibility of the esophagus and its intimate 
rejaton to other vital structures aad 1-5 
poor response to surgical trauma. The pos- 
sibility of radical surgical treatment of 
esophageal neoplasm would appear to de- 
pend upon two debatable but related fac- 
tors, namely, early diagnosis and viralence 
of the growth. In carcinoma of the esopha- 
gus the diagnosis is invariably late ard this 
can be explained by the fact that tae d-ag- 
nosis is dependent upon the onset cf symp- 
toms, and unfortunately the early symp- 
tomatology is vague and its manifestations 
ate apt to be regarded as trivial and unim- 
portant. As McGibbon'has recently pointed 
out there is of necessity a latent peried be- 
tween the earliest carcinomatofis formation 
and the patient's awareness of som-thing 
amiss, and the duration of this period can- 
not be estimated. What is the mcst com- 
mon complaint that causes the patient to 
seek advice? Difficulty in swallew/ng. 





! MeGibbon, J. E. G. The clinical manifestators of tae 
spread of carcinoma of the oesophagus observed dwing li e. 
Brit. F- Surg., July, 1936, 24, 86-104. 
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Often a patient is sent to tae roemtge ie o- 
gist with this vague sort of cc mpla at, 
difficulty ir swallowing, and after the rest 
meticulous examination the roentgeac o- 
gist fins no evidence of obstructiea or 
abnormal constriction or esophagospa zn, 
the patient is dismissed and the doctor vo 
refers the case receives the report, Nc h- 
ing abnormal found in the examination of 
the esophagus." Too imzrequemtly the 
roentgenologist fails to carry out the ce- 
tailed sudy of the esophagus that is rdi- 
cated i3 sich a case. Long age va-i-us 
observers, namely, Hickey, Barclay aad 
Manzes, pointed out the recessity o the 
most caref il search for ary possible zb- 
normality in the esophagus not only sary- 
ing the consistency of the medium whzh 
the patent is given to drirk but азе ex- 
amining the patient in the upright, prae 
and obl que positions, with а care ul s-uly 
of the mucosal relief pattarn in order to 
bring out slight variations or dev a-i-ns 
from the normal. 

Another factor which matigates cgaimst 
early diagnosis in neoplasres of tke eph- 
agus is that the patient “ails to омтїп 
expert adv ce when the earlier srmp-cns 
manifest themselves, and valuable time is 
lost. McGibbon says that the respensil ity 
for this 1055 is not due entire y rodgncrzr -e, 
carelessness or fear on the part of pat ests 
as not infrequently they һате„Беев treated 
by thew medical attendant for nerv-us 
spasm ot dyspepsia for two or three manths 
before the nature and grav ty of -he con- 
plaint are realized. As proof of this s-z-e- 
ment, Jackson's records show thet ot ato 
cases of escphagoscopically prover di:ezse 
of the esopaagus, in 87 an jaferen-ial dizg- 
nosis of neurotic condition had previcusly 
been mzde, and an analysis 9f a large goap 
of cases reoorted shows that the average 
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period between the onset of symptoms and 
diagnosis is almost six months. 

The virulence of the disease itself is an 
added factor in the poor results obtained 
in treatment of carcinoma of the esopha- 
gus. As might be expected in the esophagus 
as in other parts of the body, the malignant 
disease varies in type and in behavior. 
Some observers regard the growths as rela- 
tively benign, while others consider the 
tumors to be of low virulence so long as 
they are confined to the esophagus itself, 
but that once they transgress these bound- 
aries their growth is rapid and destructive. 
Other observers, however, are of the opin- 
ion that esophageal neoplasms are very 
virulent lesions. The virulence of the lesion 
is emphasized by the fact that the average 
length of life after the appearance of the 
first sumptoms in the large group of cases 
reported by Watson was 10.5 months and 
after admission to the hospital 4.85 months. 
Chevalier Jackson, however, states that if 
patients suffering from carcinoma of the 
esophagus have an abundance of water and 
a full allowance of a well-balanced diet, they 
will survive for at least two years. This 
rather long survival of patients with malig- 
nant lesions of the esophagus should cause 
roentgenologists to be a little guarded in 
their statements as to their results with 
radiation therapy in prolonging life in 
these cases. 

It might be expected that carcinomata 
of the esophagus situated as they are in 
proximity to the lymphatic channels would 
spread quite rapidly. The possible modes of 
spread of esophageal carcinoma are either 
by direct extension, lymphatic permeation 
and embolism, blood stream and implanta- 
tion, and MgGibbon has pointed out that 
the symptoms and signs of spread by direct 
extension will naturally depend upon the 
level of the growth. In its upper third the 
esophagus is in close contact with the 
trachea, recurrent laryngeal nerves, carot- 
id arteries and pleurae; in its middle 
third with the trachea, left bronchus, inter- 
costal arteries, thoracic duct, hemiazygos 
veins, aortic arch, left subclavian artery, 
and right pleura; in its lower third, with 
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the leit auricle, pericardium, descending 
thorac ¢ aorta and pleurae. Thus the esoph- 
agus 11 its upper two-thirds is in rela- 
tlon te many important structures, ane 


spread from growths situated in this logal- | 


ity Is more apt to give rise to signs and symp- 
toms than from those situated below the 
tracheal bifurcation. McGibbon found that 
in an analysis of his cases the most common 
manifest complication of spread was caused 
by involvement of the recurrent |агупсе 
nerves. His findings are in accord with the 
observations of numerous writers. He has 
pointed out the rather significant findings 
in same of his cases, namely, nocturnal 
cough as a symptom of non-perforating 
tracheal involvement, and he explains this 
on the basis that the cough is possibly due 
to irritation caused by the backward pres- 
sure of the trachea on the ulcerating, mass 
when he patient adopts the supine posi- 
tion. 

Certain hopeful surgical measures haye 
been instituted comparatively recently 1 
the treatment of this seemingly hopeles 
disease. The roentgenologist may, by 
more careful examination, contri 
greatly to the earlier diagnosis in carcinoma 
of the esophagus. This may be done by 
followmg a careful technique, re-examining 
the padent within a day or two if the first 
examanation is negative, preferably at the 
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time when he is suffering more acutely , 


from the difficulty in swallowing, and 
above all, he should not give the patient 
or his ^hysician a false sense of security in 
his necative reports, but should call atten- 
tion tc the fact that lesions of the esopha- 
gus тлу in their earlier stages be over- 
looked in the roentgen examination and 
that tae patient should have the benefit 
of an esophagoscopy. By such an approach 
we тає hope to make an earlier diagnosis 
in this condition. However, the nature of 
the disease process itself, the vague symp- 
tomatology which the patient manifests 
and tke long period of time elapsing be- 
tweem the earliest minimal difficulty in 
swallowing and the time the patient con- 
sults his physician lend a rather pessimistic 
outlooz in this rather prevalent disease. 


we. 














‚ SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS : 
: Items for this section solicited promptly afte? the eveats to which they r=er. 


MEETINGS OF ROENTGEN SCCIETIES* 


Š Utrep ЅтАТЕЗ oF AMERICA 

AMERICAN ROENTGEN Ray Society 
Secrezary, Dr. E. P. Pendergrass, University Hosp ta , 
Philadelphia, Pa. Annual Meeting: Chicago, Ill, 
Sept. 13-17, 1937. 

AMERICAN COLLEGE ОЕ RADIOLOGY 

Speed, Dr. В. Н. Orndoff, 2561 N. Clark 5$пее, 
Сһісгво, 9]. Annual meeting: Atlantic City, N. J; 

° June, 1937. 

SEcri0z on RADIOLOGY, AMERICAN MEDICAL AssoetA-10N 
Secre'ary, Dr. J. T. Murphy, 421 Michigan St., Toleda, 
Ohio. Annual meeting: Atlantic City, N. J., Јаве o-1 , 
1937- 

RADIOLOGIŞAL SOCIETY OF NORTH AMERICA 
Secræary, Dr. D. S. Childs, 607 Medical Arts Bide., Syrz- 
cuse, N.Y. Annual meeting: Cincinnati, Ohio. Nov. 3c- 
Deč 4, 1936. 

Raprozscicat Section, BALTIMORE Crry MEDICAL 50€ ETY 
Secretary, Dr. Howard H. Ashbury, Baltimere Mee-s 
third Tuesday each month, September to May 

RaprorogicAL SECTION, Connecticut STATE MEDCAL 
SocsrY 
Secretary, Dr. Max Climan, 242 Trumbull St. Fart ord, 
Conn. Meets annually in May. Special meetings may be 
called by the Chairman. 

Raio ocicaL Section, Los ANGELES County Merce. 

OCIETY 

ecretary, E. N. Liljedahl, Los Angeles, Calit Mee-s en 
he second Wednesday of each month at the Coun-y 
с-гу Building. 


Rapro_ocicat Section, SOUTHERN MEDICAL AsseciaTien 


Secretary, Dr. Коу С. Giles, Temple, Texas. Arnval 
mee-ing, Baltimore, Md., Nov. 17-20, 1936. 

Breottyn RoENTGEN Ray Society 
Secretary, Dr. E. Mendelson, 120 E. 19th St., Brooxlyn, 
N. ©. Meets monthly on first Tuesday, Octoberto Ap-il. 

Burrero RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph S. Gian-Framcesch , €10 
Niazara St., Buffalo, N. Y. Meets second Manday of 
each month except during summer months, place of 
meting selected by the host. 

Cuic#co RoENTGEN SOCIETY 
Secretary, Dr. R. G. Willy, 1138 N. Leazit. Mets 
second Thursday of each month October to May ndu- 
sive at the Palmer House. 

Cincaynati RADIOLOGICAL SOCIETY 
Secretary, Dr. Н. G. Reineke, General Ноѕріє 1 Сїпсїп- 
nat, Ohio. Meets third Monday of each menti, Oc- 
tober to May, inclusive. 

CLEV=LAND RADIOLOGICAL SOCIETY 
Secretary, Dr. North W. Shetter, 14600 Detroit Ave. 
Mætings are held at 6:30 р.м. at the Cleveland®Ch amber 
of Commerce Club rooms on the fourth Mond. y cf each 
month from October to April, inclusive. 

Denver RaproLocicAL CLUB 
Secretary, Dr. K. D. A. Allen, 452 Metropolitar Bu ld ng, 
Denver, Colorado. Meets on any month hav ag a ffth 
Monday. 

"Ретво1т RoENTGEN Ray AND Rapium Society 
Secretary, Dr. Е. R. Witwer, Harper Нозрїта]. Мез 
mcnthly on first Thursday from Oetober їс May at 
Wayne Country Medical Society Building. 

КговпрА` Srate RADIOLOGICAL SOCIETY 
Secretary, Dr. Harold O. Brown, Татра. Florida. 
Meetings held twice a year, May and Novem er. 

[LLImors RADIOLOGICAL SOCIETY 
Secretary, Dr. Cesare Gianturco, 602 W. Unive-sit Ave., 

,,Ill. Regular meetings held quarterly. 


олма Reent3en SOCIETY’ 
Secrezary. Dr. С. C. Taylor, Indianspolis, Ind. Meethg 
held the second Sunday in May anneally. 

Lone Istanp Raptotocicat Society 
Secretary Dr. S. G. Schenck, 115 East=n Parkway Frock- 
lyn, М.Ү Meets at Kings County Mec. Soc. Bldg. or thard 
Thursday ofeach month from October to May, at €: 75 =m. 

MICHIGAN AssocrarroN or ROENTGEMOLOG?ST> 
Secretary. Dr C. S. Davenport, St. Lawrence Eospial, 
Lansing, Mick. Three meetings a ye: г, Fall, Wir ter, ad 
Spring. 

Mitwawke= Rcentcen Ray Society 
Secretary. Dr S. A. Morton, Colurabia Hospital. А il- 
waukee, “vis. Meets monthly. Plae of meeting ramed 
by the president. 

MINNESOTA RADIOLOGICAL SOCIETY 
$ествват„ Dr. L. G. Rigler, Universi-y Hospizal, Min :е- 
apolis, Mann. 

NEBRASKA SrA7E RADIOLOGICAL Soci- TY 
Secretary. Dr. D. A. Dowell, Medical Arts Bldg., Ow ana, 
Nebr. Meets third Wednesday eveaing cf eac morth. 

New Encrs чо Roentcen Ray Society 
Secretarx, Ст. E. C. Vogt, зос Longwood А-е., 
Boston, Mass. Meets monthly on ird Friday. Bos on 
Medical Library. 

RADIOLOGICAL SOCIETY or NEw Jens: v 
Secretary, Dr. P. S. Avery, New Brunswick, N. J. Meets 
annually at time and place of State \ edical Secicty. № id- 
year me-tings at place designated b- the president. 

New Yore RaENTGEN Society 
Secrztarz, Di. Е. Е. Merrill, зо W. 59th St., N-w Yerk. 
Meets monthly on third Monday, New York Academy 
of Medicine, at 8:00 P.M. 

Norts CaroLina Roentcen Ray Society 
Secretars, Dr. Major Fleming, Rocky Mounc, N. С. An- 
nua! me=ting at time and place of S ate Medica Society. 
Mic-ye-r scientific meeting at plac designated. 

СемткАІ New York Roentcen Rat Socigr- 

Secretar, Dr. С. F. Potter, 820 S Crouse Are., Sra- 
сизе, N. Y. Three meetings a year— January, Mlz and 
Novemser. 

Pactrrc EogNTGEN CLUB 
Secretary, Dr. L. H. Garland, 45c Sutter Si., Sar. Fan- 
cisco, Calif. Meets annually, йигтд meeting cf €ali- 
fornia -[edizal Association. 

PENNsvLcxNIA RADIOLOGICAL Soci=-y 
Secretary, Dr. L. E. Wurster, Will zmsport, Pa Tac day 
annual meeting held in May ог une. Time ard place 
of next meeting to be announced Etter. 

PuiLapE:Pu1^ RoENTGEN Ray Soc: -ty 
Seeretary, Dr. B. К. Young, Templ- University Eos ital. 
Meetirz first Thursday of each month from Occ —r to 
May isclusive, at 8:15 P.M., in THomp$on Hall, College 
of Physicians, 19 S. 22d St. 

Косҥкзт=к RoENTGEN Ray Socierz, Rocwester, ~. Y. 
Secretary, Dr. Camp C. Thomas, 476 Lake Ave. Meets 
on secend Thursday from Octobe to May, inclusive, 8 
P.M., Eschester Academy of Med zine Butdimg. 

Sr. Loum Roentcen Ray Society 
Serretery, Dr. Р. С. Schnoebeler, Missouri B.dg, St. 
Louis, Mo. Meets first week of =-сһ monch. Tame ard 
place af meetings designated by president. 

Souts СааоыхА X-Ray Society 
Secretary, Dr. R. B. Taft, 105 Rutledge Ave, Ch. rlestoa. 
M=etsat time and place of South Carolina State Medical 
Assocmation. 

Tenwessee F.ADIOLOGICAL Society 
Secretary, Dr. F. B. Bogart, 3: 


Medical Ar-segldz. 


* Secretaries of Societies n/t here listed are requested to send the necessary information to the Editor, 
e 
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. 
Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association. 
Texas RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. J. H. Smith, Lubbock, Texas 
Meets annually one day preceding the meeting ef the 
Texas State Medical Association. 
UNIVERSITY OF MICHIGAN DEPARTMENT OF ReENTGEN- 
OLOGY STAFF MEETING 
Secretary, Dr С. B. Peirce, University Hospital, Ann 
Arbor, Mich. Meets each Monday evening from Septem- 
ber to June, at 7 p.m. at University Hospital. 
Universrry оғ Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 P.M., 
Room 301, Service Memorial Institute. 
VinoiNiA Roentgen Rav CLUB 
Secretary, Dr. V. W. Archer, University Hospital, Uni- 
versity, Va. 
Meets annually in October. 


Сова 


ЅосІЕрАр CuBANA DE RADIOLOGIA v FISIOTERAPIA 
Secretary, Dr. Francisco Padron, Enrique, Villucndas 64, 
Havana, Cuba. Meets monthly in Havana. 


BRITISH EMPIRE 


BRITISH [INSTITUTE oF RADIOLOGY INcoRPORATED WITH 
THE RONTGEN SOCIETY 
Meets on the third Thursday of each month, from No- 
vember to June inclusive, at 8:15 P.M., at 32 Welbeck St., 
London, W. t, or as advertised. 

Section or RaprioLocv or THE Royat Society or 
MzpieiNE (Conrinep то MepicaL MEMBERS) 
Meets on the third Friday of each month during the 
winter at 8:15 P.M. at the Royal Society of Medicine, 
1, Wimpole St., London, W. 1. 

Section or RapioLocy AND Mepicat Evecrricity, Aus- 
TRALASIAN MEDICAL CONGRESS 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCE OF THE 
British MEDICAL ASSOCIATION 
Secretary, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to Nov. incl. for scientific discussions. 

Section on Raprotocv, CANADIAN MEDICAL ÁSSCCIATION 
Secretary, Dr. A. Н. Rolph, 160 St. George St., Toronto, 
Ont. 

Rapiq.ocicat Section, New ZEALAND British MEDICAL 
ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ- 
church. Meets annually. 


CONTINENTAL EUROPE 


BELGiAN Society ОЕ ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134, Louvain 
(Belgium). 

Meets monthly on second Sunday at d'Egmonds Palace, 
Brussels, except in the summertime. 

ЅосІЕрАр EsraNoLa DE RADIOLOGIA v ELECTROL@GIA 
Secretary, Dr. ]. Martin-Crespo, Fuencarral, 7, Madrid, 
Spain. Meets Monthly in Madrid. 

SociÉrÉ DE RaproLocrE MÉDICALE DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 

Société Suisse DE RADIOLOGIE (SCHWEIZERISCHE RÖNT- 
GEN-GESELLSCHAFT) 

Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 

Secretary for German language, Dr. Scheurer, Molz- 
gasse, Biel. 

Meets annually in different cities. 

$остЁтЁ FRANCAISE D’ELECTROTHERAPIE ET DE RADIOL- 
ОбІЕ MEDICALE 
Meets monthly on fourth Tuesday, except during months 
of August and September, 12 Rue de Seine, Pars. 
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ASSOCIATION OF GERMAN ROENTGENOLOGISTS AND RADI- 
oLoc:*rs IN CzECHO-SLOVAKIA T 
Secrezzry, Dr. Walter Altschul, German University, 
Pragwe, 11.52. 

Deutsc@E RówTGEN-GEsELLscHAFT (GESELLSCHAFT FÜR 
RONTCENKUNDE UND STRAHLENFORSCHUNG) Ы 
Meet: annually in April, alternating one year in Berlin, 
one у=аг in some ether German city. Meets in“®idicion 
every ‘wo years with the Gesellschaft deutscher Natur- 
forscFer und Aerzte. " 
Perm«aent secretary, Professor Dr. Haenisch, Klopstock- 
strasse 10, Hamburg, Germany. 

Ѕбр- ux» WESTDEUTSCHE RÓNTGENGESELLSCHAFT 
Meets annually in different cities. 

NORD- tap OsTDEUTSCHE RÓNTGENGESELLSCHAFT 
Meets annually in different cities. N 

Юотсн SOCIETY or ELECTROLOGY AND RoEfTGENOLOG 
Holds two meetings a year in Amsterdam, one in the 
Spring. and one in the Fall. 

ЅосІЕТА ITALIANA RaprioLocia MEDICA 
Secretz-y, Professor M. Ponzio, University of Turin, 
Turin. 

ЅосІЕТАТЕА Romana DE RADIOLOGIE 51 ELECTROLOGIE 
Secretezy, Dr. G. Gatoschi, Str. Isvor 14-16, Bucarest. 
Meets second Monday in every month with the ex- 
ceptioa of July and August. Ы 

ALL-RussiAN Roentcen Ray ASSOCIATION, LENINGRAD, 
USSR in the State Institute of Roentgenology and 
Radio«gy, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Synonson. 
Meets annually. 

LENINGRAD Roentcen Ray Society 
Secretaries, Drs. S. С. Simonson and С. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock State Insti- 
tute o^ Roentgenology and Radiology, Leningrad. 

Moscow RotENTGEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. 
Konobsjevsky. 

Meets monthly on the first Monday at 8 o'clock, ghe 
place cf meeting being selected by the Society. 

Potts Society oF RADIOLOGY 
Secreta, Dr. Jan. Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw Section, PoLisu Society or RADIOLOGY 
Secreta-», Dr. B. Krynski, 11 Zielna Sr. 

Meets ance a month except in the summertime. 

SCANDINATIAN RoENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
associa-on called the Northern Association for Medical 
Radiolezy, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing -cieties, with exception of the Denmark Society, 
meets every second month except in the summertime. 

Society er МЕрюсА:, RADIOLOGY IN SWEDEN 
Meets a Stockholm 

$остЕтү «> Mepicat Raprotocy IN Norway 
Meets т Oslo. Ыы 

Society cr МЕрІСАІ, RADIOLOGY iN DENMARK 
Secretars, Dr. G. Biering, Copenhagen. 

Meets єз the second Wednesday of each month from 
October -o July in Copenhagen, at 8 o'clock in the State 
Institute of Roentgenology. 

Society œ МерІСАІ RADIOLOGY IN FINLAND 
Meets i» Helsingfors. 

Vienna R@ENT@EN SOCIETY 
Meets -st Wednesday of each month, at 6.30 Р.м. at 
Zentral-Eóntgen Institut des allgemeinen Krankenhauses 
Alserstrasse 4. 


ORIENT 


Japan X-Ray ASSOCIATION 
c/o Orthopedic Surgery, Tokyo Imperial University. 
Meets acnually in April. 

XiNKI Ro-NTGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoike Tyoto 
Japan. Meets bi-monthly on third Sunday. 
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-ILLINOIS RADIOLOGICAL 
SOCIETY 


e he cuarterly meeting of the Illinos 
Radiological Society was held in Bloommng- 
stony at the Hotel Rogers on*Sunday, | uly 
26. At a filmclinic interesting cases were 
presented by Drs. Halley, Rypins, and 
Henley. Dr. P. G. Melnick and Dr. Albert 
Bachen discussed the “Time Factor in the 
Irgadiazion of Malignant Tumors" and Dr. 
X. Н. Anfeson presented a paper on “Re 
diation Therapy in the Treatment cf 
Malignart Diseases." 
The _Ilinois Radiological Society and th= 
Chicago*Roentgen Ray Society hele a 
° joint meeting at Starved Rock State Park, 
Illinois, on Sunday, October 11. In addi- 
tion to tke discussion of several interesting 
cases the following program was presented: 
"The Diagnosis of Chronic Cholecystis, 
by Dr. W. H. Cole, Professor of Surgery, 
University of Illinois; “The Illinois Occu- 
pafiona Disease Law” by Oliver E. Mount, 
CHairm in of the Committee оп Ocawwa- 
tional Disease, Illinois Manufacturers’ As- 
sociation. 


«REFERENCES TO MEDICAL 
LITERATURE 


Freqvently physicians find it diffc ilt 
to obtaia references to past medical lite-a- 
“иге wh ch will help them in preparing a 
medical paper. They would like such ef- 
erences if they could get them. The largest 
medical library in the United States is the 
Surgeon General's Library in Washingten. 
The secord ‘largest, we believe, is in the 
New York Academy of Medicine. The 
services of the Academy library is availalsle 
at АР times. The American Medical Edi- 
tors' anc Authors' Association, through ts 
Director Or. Harold Hays, 133,East s&h 
Street, New York City, can arrange to 
supply references or abstracts on any medi- 

«cal subject. This service is available to aay 
doctor. Flease write to Dr. Hays for infcr- 
e mation 1 vou are interested. The cost wall 
depend t pon how much information is d=- 
sired. The original bill rendered by the 
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Academy will be sent to the phys car 
making inquiry. The Association mzkes nc 
charge. This is but one of the services tai: 
Associatien wishes to render со doctors. 


CONVENTION OF THE GERMAN 
ROENTGEN SOCIETY 


This vea-'s convention of the German roeat- 
genologists was held at Wiesbaden ia April: 
the first session was held in conjuncticn w th 
the internists, the joint meeting represertas 
the final session of the latter group. kak, 
clinician amd Knothe, roentgemologis:, st b- 
mitted ther respective papers on “Infan- 
matory Dseases of the Colon?" Kalk seid 
that treatment of a single section of the 
intestinal tract was most unsatisfactory since 
the local alterations are often oaly secondary 
or, converscty, may be followed by modifieaticers 
in other organs. He pointed ouz the effica ^y 
in colitis gravis of alterative anaphylaxis tree t- 
ment with horse serum and plenty of vitarirs. 
H- cautioned against enemas of various kiacs. 
К УК consicers -rue colica mucosa a neuros s сї 
the secretory nerves. 

In the roentgenologic paper, Knothe re- 
viewed the progress of diagnostic methocs. 
Roentgen examination must be competeat v 
ca-ried eut and each of a number of detads 
must be observed. The roentgenclogic pictu-e 
in the three stages of colitis is suffciently cha-- 
ac-eristic. OF pa-ticular importance is tie dete~- 
mination of the seat and the exten- ef tke 
pathologic changes. Tuberculosis too is plainly 
recognizable. Not infrequently there exists 2 
considerable discrepancy between the clin ca: 
picture and the roentgenologic appearances. 

Alexander of Agra next submitted a paper on 
the “Diagnosis cf Tuberculous Cavities." There 
are important differences between the round 
cavities which o-iginate from an ezrl* infiltrate 
in the pulmonary tissue of normal elasticity 
and the thics walled tertiary cavitees and thea 
accompanyirg symptoms (pleural induratior, 
atelectasis). Chzoul of Berlin, roentgenologist 
of the Sauerdruch clinic, demonstrated how b7 
means of tomog-ams the large brenchi can b= 
giv-n an isolated representation. By separat oa 
of the lung -oentgenograms into z series tha- 
portrays varous sectional layers the number, 
situation, shape and size of tubercu ous cavities 
can be established. 

The third paper, "Short Wave Therapy ir 
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Internal Medicine," was delivered by Schlie- 
phake of Giessen, who discussed the results of 
research on the distribution of short wave 
energy in homogeneous and layered mediums. 
The depth ard intensity of the effect is depend- 
ent on the wavelength, on the size of the elec- 
trodes and on their distance from the body sur- 
face. The heat effect from short wave therapy 
is of trivial and distinctly secondary impor- 
tance when compared to that of long wave 
diathermy. Methods for accurate measuremen: 
of function and determination of dosage have 
yet to be evolved. Short wave therapy will be 
indicated principally in suppurating infections 
(such as furuncles, carbuncle, abscesses and 
gy necologic inflammations), rheumatic-arthrit- 
ic disorders and certain circulatory disturb- 
ances. For the last named a weak energy is 
indicated, but for rheumatic joints considerable 
energy should be used. Numerous astonishing 
successes in cases of pulmonary abscess have 
been authenticated. Schliephake holds faulty 
dosage responsible for lack of success in inflam- 
matory diseases. Too weak energy will be in- 
effective, whereas overdosing will tend to break 
down the leukocytic bulwark of defense. Knowl- 
edge of this sort is essential if short wave 
therapy is to be successfully carried out. In- 
judicious application has unfortunately tended 
to give the method a bad name. 

Holthusen of Hamburg submitted a report 
on “Prevention of Injuries from Roentgen 
Rays." Among possible harmful after-effects 
may be mentioned changes in the connective 
tissues, diminished reproductive function and 
incftased susceptibility to infection in various 
tissues. Just as it is impossible to estimate the 
size of the dosage that will destroy a tumor, so 
it is likewise impossible to delimit the severity 
of ill effects incurred by the treatment. The 
critical region in Coutard and radium irradi- 
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aticn lies between two and one-half and six 
ery hema doses, or between 4,500 and 11,000 
roeatrens. 'The cause of this latitude of еШ сасу 
is te be found in the vast variation of individugl 
senzs-vity rather than in the fluctuations of 
dossgz. The tot4l dosage for single area$ :15- 
sue. especially with regard to the overlapping 
of th= ray cones, is to be considered ‘a possible 
souxce of i injury. The circumstances may also 
be = mplicated by the combined use of radium 
anc roentgen irradiation. It has been assumed 
for seme time that the musculatuge and Phe 
glandular functions are particularly sensitive. 
Pe-manent epilation by roentgen rays is con- 
tra ^dicated as too hazardous. Particular cau- 
tion should be exercised when persons in the 
growing stage are subjected to the rays. 

Of the technical papers, that of Ziedses des 
Plz mtes of Utrecht on “Ѕегоѕсору” is pafticu- 
lary worthy of mention. Seroscopy is a roent- 
gencsraphic procedure which makes it possible, 
by-means of numerous exposures, to examine an 
enilss series of consecutive parallel planes. 
Thanks to this ingenious device, the object, a 
sk all for example, pictures of which are taken 
from various angles, may be examined accoM- 
ing го layers, as it were, just as a preparati n 
ту be microscopically studied by turning of 
the micrometer screw. 


In his discussion of “Artificial Radioactivit " 


уса Bothe of Heidelberg considered the risk in- 
ука in the use of neutron rays, the formation 
of zamma radiation of 2,000 Kilov olts by the 
absorption of neutrons in water, and the pro- 
dv соп of artificial radioactivity by means of 
arafcial transformation of the elements. Thee 
neutron rays appear to be extremely powerful 
fram a biologic standpoint; rats can be killed 
b> chem. This type of irradiation possesses 
deuble the hardness of gamma irradiation.— 
Y m. M. Ass., Sept. 19, 1936, 407, 978. 
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Ciinica. Tusrgcutosis. Edited by Benjamin 
Goldberg, M.D., F.A.C.P., F.A.P.H.A., As- 
sociate Professor of Medicine, University c^ 
Illinois College of Medicine, Honorary Ёгс- 
fessor of Medicine, National University o^ 
Mexico; Formerly Director of the City o^ 


— Chicago Municipal Tuberculosis Sanitarium 


With the collaboration of 33 contributors 

Two volumes. Illustrated with over 640 half- 

tone and line engravings and 9 full-page cclo: 

plates. (loth. Price, $22.00. Philadelphia: 
e F.A. Davis Co., 1935. 

It is impossible to review chapter by chapter 
these twc volumes. They will be discussed from 
a general standpoint and those chapters wh ch 
merit discussion and are of more general inter- 
est will be more fully mentioned. The work 5 a 
compilation of the writings of a number of men 
wh@have developed a special interest in some 
field of tuberculosis, and in general attempts to 
deal wit the clinical, pathological and im- 
murnologi-cal aspects of tuberculosis. The ds- 


— Amon is not limited alone to the pulmonary 


manifestations of the disease but treats of other 
forms of tuberculous infection. 

Those chapters which deal with the nca- 
pulmonary forms of tuberculosis give the im- 
pression of having been held in the background 
and in no degree answer the demand of a wo-k 
of encyclopedic scope as set forth by the Editcr. 
They are in the main too brief and do not com- 
pletely cover the field. Those chapters on renel, 
and bone and joint tuberculosis, while good as 
far as the} go, are too brief. In contrast a chap- 
ter on tubercflous meningitis consumes over 
sixty pages. 

It is unfortunate that the chapter by Clerf сп 
brorfchscopy was in press before knowl- 
edge of tuberculous tracheobronchitis was be— 
тег developed. 

The cha»ter on classification by Ornstein an 
Ulmar, while ably executed and undoubtedls 
containing much that is true, will, it is felt, lead 
‘many to а false sense of security in the manage- 
ment of the tuberculous. This classification dis 


. . H B „ 
*tinguishes a benign from a more destructiv= 


type of disease. The basis of differentiation has 
its foundation on the history, the roentgen finc- 


ings and the subsequent clinical course. ^ t de= 
not seem that 2 classification which must weit 
upon the su»secuent increase or decrease of th- 
disease process for its final decision as t» type 
is of great ғајсе. The idea is of interest zs a 
pathologica-clinical explanation of a cisea:e 
process but its use as a clinical classid-aricn 
leaves much to be desired. 

In genera , that part of the work whick dea s 

with surgery is good and is by far the best see- 
tion. The chapter on selective apic:.1 collapse by 
Coryllosis gaod. It seems, however that ‘ts tte 
somewhar belies its true content. Apica plon - 
bag? is ore ef the less important procedures іл 
the surgery of tuberculosis and has been muca 
too fully discussed. However, that рогтюп cf 
the chapter which deals with apicolysis end 
apical thoraeoplasty is excellent aad sets fo-ta 
those principles in use today of amming t» cob 
lapse only deseased areas, leaving the nornal 
lung to funcior. In truth the chapter treats 
well of the present day thoracoplas y. The indi. 
cations giver for such procedure in this caapce- 
are, however too far reaching in that the ain 
to use more irastic surgery before the s mple- 
procedures have been attempted. On the ahde 
this chapter s fer more modern in its comcep- 
zhan the chaster written by the late Hecblon 
which while escel'ent in the historical and gen- 
eral concept deals with a type of thoraco>aaty 
which is rapidly being discarded ж this coun- 
cry. 
The chapter cn pathological physiolcgy of 
the cuberculeus lung by Coryllos is gccd in 
part. It is unfortunate, however, thet the writer 
did mot confise His observations to the resp r- 
¿tory physiomgy and a discussion of changes 
in these processes in the diseased sate. Ee has 
clected to discuss in some detail his&dea cr. the 
dosure of the tuberculous pulmomary cavity. 
The impressien gained is that the mechanism 
cf closure which Fe has championed is а рсоуеп 
principle. It is the opinion of the reviewer that 
there are mans у 10 disagree. The вау cr the 
changes occuring in the gaseous cor tent or the 
pneumothorax pocket is well worth reading, 

The chapte-s by Matson on pneemotherax, 
pneumonolysis ard phrenic-nerve surgery are 
excellent. His writing grasps the dea of im 
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struction; not only does he give knowledge 
gained from a long experience on indications 
and methods but his results from such treat- 
ment йге closely evaluated and discussed. 

The chapter on epidemiology is good. Those 
dealing with pathology and immunology, while 
excellent in themselves, do not seem to strike 
the constructive notes in these fields which to- 
day should be contained in a work cf this type. 

The chapter on X-ray findings by Potter it ts 
felt is one of the best parts of the compilation. 
There has been by this author a very valiant 
and successful attempt to explain roentgen in- 
terpretation on the basis of the pathological 
process present in the various manifestations of 
pulmonary disease. He has given a concise and 
excellent guide in the interpretation of the chest 
roentgenogram. He has sensed the 
such a classification as presented »y Ornstein 
and Ulmar and has substituted in з a place a 
workable and valuable classification. 

The fact that these volumes are the product 


of various authors on different phrases of 


tuberculosis has not, it would appear, worked 
to the fullest advantage of the publication. 
While such a system is oftentimes productive 
of much that is good, it is equally true that it 
may give rise to a confusion which blurs the 
central idea as it was originally conceived. 
There is, it seems, a grave danger that such a 
compilation may be so tainted with individual 
scientific hobbies, as yet not definitely estab- 
lished, that much which is fundamental in our 
knowledge is supplanted by interesting intellec- 
tual theories. This fault, it appears. has not 
be&n wholly surmounted in these volumes. 
There are many excellent chapters from which 
the student or specialist may proat, but there 
are an equal number over which time will be 


consumed and little reward gainec. The idea of 


rendering a text which will bring o it the salient 
ideas relative to certain topics has been lost and 
has been ‘replaced by an individuzlism of iceas 
seldom seen in a work of encyclepedic scope. 
While such®writings are of great value and in- 
terest in periodicals it would seem that taeir 
place in a textbook should be limited. 
WiLLIAM М. TUTTLE 
DenraL RoENTGENOLOGY. By LeRoy M. En- 
nis, D.D.S., Assistant Professor of Roznt- 
genology in the Thomas W. Evans Museum 
and Dental Institute School of Dentistry, 
University of Pennsylvania; Ínstructo- in 
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Dental Roentgenology, in the Graduate 
School of Medicine, University of Penn- 
sylvania, etc. Second edition, thoroughly re- 
vised. Cloth. Price, $6.50. Pp. 351, with 693 e 
illustrations. Philadelphia: Lea and Febiger, 
Se 


1936. t - 


This second edition has been thowoughly re- 
vised and additions made in accordance with 
the zdvancement in dental roentgenology since 
the publication of the first edition in 1931. 

The most outstanding revisions are: The«de- 
scription of the newer type of dent&l roentgen 
equipment; the supplementing of the extraoral 
simus examination with occlusal films; the ad- 
dition to the extraoral technique of the superior 
view of the sphenoidal sinus and thg superior- 
inferior view of the malar and zy, gomatic bones, „ 
all to be found in Chapter 111; a very campre- e 
hensive discussion of the nasopalatine canals, 
maxillary sinus, nasolacrymal canal and nu- 
treat canals of the mandible in Chapter vir, 
and mention of the torus mandibularis in Chap- 
ter уш. Many new illustrations have been 
added. The fine quality of reproduction of films 
and photographs is maintained in this edWon. 
The material is presented in a concise yet 
thorough manner, and the book may well be 
recommended as an asset to anyone Interested 
in the roentgen examination of the teeth and. 
adjacent structures. 


H. F. Doawe 


KURZWELLENTHERAPIE. Von Dr. Josef Kowar- 
schik, Primararzt und Vorstand des Insti- 
tutes für physikalische Therapie im Krane 
kenhaus der stadt Wien. Paper, price, RM. 
9.60; bound, км. 10.80. Pp. 140, with 147 
illustrations. Wien: Julius Springer, 1936. 


This work consists primarily of a discussion 
of short wave therapy; the nfechanisms in- 
vo ved, the methods of treatment and the re- 
sults observed. The fore part of the book de- 
scribes very completely the physics efethe 
short wave, including a discussion of the elec- 
trical current involved, the discharged current, 
and the vatious types of short wave apparatus. 
The technique of short wave treatment is of 
special interest since it includes the methods of 
applying the electrodes to the various parts of* 
the body. 

The similar selective effect, which was ob-° 
served in organized tissue, has been observed 
with microscopic and ultramicroscopic systems. 
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The effect on bacteria and bloods cells is not 
great and depends largely on factors of тет- 
perature and time. In man, short wave treat- 
e ment brings about an active hyperemia c the 
epidermis with the formation of perspirzion, 

pressure drops ande the pulse and 
respiratory frequency increases. Short wave 
treatment® prevents the proper physica de- 
velopment of animals, as shown by studieswith 
white -ats, and has a marked ability tc kill 
plant ] fe in a relatively short time. 

The effect of short wave therapy on car- 
cinome and sarcoma depend, to a large exent, 
on ther: type and location, and is, perhaps, not 
greater than other heat effects. The damaze to 
tissue caused by short waves depends or the 
type of treatment. 

In o-der to obtain the best results the hort 
waves must be correctly applied. The vriter 
shows with description and illustrations various 
methods of applying the electrodes in order to 
obtain &he desired results. A discussion © the 
results is included. 


K. Prerre Dozeis 
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Еснт Cuantcat Lessons. By F. Gal art 
Monés. Fourth Series. Pp. 142, with 65 1 ws- 
trations. Bercelona: Safvat F litores, 1926. 


This nex series of clinical lessons by Gal art 
Monés, of the School of Digestiee Patholog сЁ 
the Hespi-al of the Holy Cross and Sant Fail 
(Barcelona) is a worthy succes=>r to tie thr= 
previous ©ries. The printing is zood, the ilus- 
trations ае excellent, and the Mentgenograrms 
are пот ozly well selected but beauti шу re- 
produeed. Each lesson or chapcr deals with а 
distinct cond tion, as follows: cancer of tz 
esophagus, gastrointestinal hemorrhage m at- 
dominal »athology, tuberculeis periton t+, 
periviscermis, visceroptosis, th= diagnosis cf 
cancer of the colon, the diagnesis of ргїптагу 
cancer of th» pancreas, and digestive =уг- 
dromes in renal lithiasis. A valuable feature cf 
these lessəns is that the auther attenpte го 
correlate he clinical with the oatho оріс and 
roentg-no-ogie features. If only rom the stan — 
point of -hei- presentation these lessons are 
well worth reading. 

А. U. DEsJARDI Ns 
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DEVICE FOR ROENTGENOGRAPHY OF THE HEAD _ 


IN THE ERECT POSTURE* . 


By MAURICE RCSA, M.D. 


NEW BRUNSWICK, NZ'* JERSEY 


HEN roentgenographing the sinuses 
we many times feel uncertain whether 
the patient's head remains in the position 
in which it was placed. This uncertainty is 
a common fault with all the methods where 





тє. т. Forehead-nose position. 


the forehead or the face rests on a hori- 
zontal cassette. Minor deviations and tilt- 
ings from the accurate position are almost 
impossible to detect after the positioning 
is finishetl. 

The desire to avoid these uncertainties 
and to correct these faults prompted me to 
design the device I am describing, which 
has given me satisfactory results during 
the last two years. I found it serviceable 
in roentgenographing the nasal sinuses, the 
optic foramina, the petrous bones, the mas- 
toids, and the various facial bones. In my 
belief it is superior to the ordinary sinus 
blocks now generally used, for the follow- 
ing reasons: 


I he patient sits comfortably, a large sur- 
{дєє of his head is supported, therefore he 
. . . . 
is Ailling and able to cooperate. В 


The technician sees the exact position of 4 


the patient's head, he is able to center the 
desed part accurately and make adjust- 
mer-s at all times. Е 


~ . . а P] .- 
The technique makes the injection of e: 


орадие materials easy, and the detection 
of fuid levels possible. 

The device is easily moved, adjusted and 
anz ed; it is adaptable for various parts of 
th- head in various positions. 

"escription of the Device. The device qpn- 
siss of two main parts: (1) the stationary 
pl: te, and (2) a movable tray. The station- 
ar- plate has the double function of sup- 


poting the patient's head, and carrying . 


th- movable tray by the aid of rods and 
sleves. The movable tray carries the tas- 
serte, and it may be approached and angled 
towards the face. Vertical adjustment as 
to height is obtained through the station- 
ar- plate which is raised or lowered in ae 
suxible upright stand; horizontal ap- 
preach and angulation to the extent of 25° 
is gained by the movable tray. The latter 
is Evided across its base into three sec- 
tico The middle section i$ a celluloid 
win low with a hairline-cross in its center, 
the туо side sections are shielded with lead 
and allow two exposures on one 80” 
fil. 

! chnique. The sinus device is put in an 
up-mht stand, the patient seated on a chair 
wih his back towards the stand and the 
roentgen tube. The stationary plate is ad-e 
justed as to height so that the occiput rests 


in the circular window of the plate. The e * 


pa-Ent's head is bent to the desired angle, 
the movable tray tilted 25° and advanced 


Shown at the Meeting of the Radiological Society of New Jersey, J- n=, 1936. 
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until it touches the skin. The field з im- 
spected through the celluloid window. and 
corrections as to position and centering are 
e made with the aid of the hairlines. Zach 
half of ghe cassette is marked with a oiece 
“Of adhesive bearing the numbers 1 aad 2. 
respectively. The cassette is inserted with 
No. 1 covering the window, and the ex- 
posure made while the patient holds his 
breath. Adhesive No. 1 is removed, the 
cassette taken out, the head of the pztien: 
adjusted for another position, the cassette 
replaced, exposing now field No. 2. All ex- 
posures are made with the tube remaining 
stationary, the central ray being hort 
zontal, entering the posterior part cf the 
head апа emerging at some anterior part. 

Special Techniques. 

Forehead-Nose (Caldwell) Position. Tray 
angled®25°. Sagittal suture in line with the 
central ray. Head bent forward unti. fore- 
head and nose touch the window. Ray 
pases through upper occipital region to 
frontal region. Center: root of the nose. 

Nase-Chin (Waters) Position. Tray an- 
gled 25°. Sagittal suture in line wirh the 
central ray. Head bent backwards until 
the chin and the tip of the nose touch the 
tray. Mouth of the patient wide open. Rzy 
enters the vertex emerging throagh the 





Fic. 2. Nose-chin position. 
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Fic. 


3. Lateral poss on. 


mouth. Center: alveolar process of 
upper ircisors. 

Obligze (Rhese) Positios. Trey =5'.* 
Sagittal su-ure forms 53° wath the ceat-al 
ray. Head bent forward unt! the eyebrow, 
the zvgomz and the side of the nose touch 
the tray. Incidence of the ray throuzk the 
opposite parietal tuber to the orbit. Center: 
the outer canthus. 

Oblique (Stenvers) Position. Tray 25°.* 
Sagitta. suture forms 45? with the zenama 
ray. Head bent forward un-il the forehead 
touches the tray. Ray goes from the neas- 
toid regior of the same side to the tan- 
poral fossa. Center: (in >rojection’ Һе 
outer part of the temporal “ossa. 

Lateral. Tray vertical. sagittal satare 
forms ec? with the central ray ard is kept 
paralle with the tray. Rar goes from tem- 
poral t» temporal fossa, Же lower m ісе 
portior of which is centered. 4, 


CONCLUSIONS 
A novel device is described, the me-is of 
which are comfort for the patiert, ease of 
handling for the techniciar, exactness ind 
accuracy in technique, sawing in time and 
materials. The technique or some »erzs of 
the head is given. Other positions are 2aily 
obtainable. 


* Tray may be vertical. 
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GRAPHIC-PARALLAX METHOD OF FOREIGN . 
: BODY LOCALIZATION 


A SIMPLE METHOD FOR EXACT, THREF-DIMENSIONAL LOCALIZATION 
OF FOREIGN BODIES FOR 5 RGICAL REMOVAL 


By W. T. SHAVER, 


bi. I, аа J. Е. 


ьщ 


SIMPSON Ы 


Yadkin Hosp” tal 


ALBEMARLE, NORTH CAROLINA 


HE apparatus consists of a frame 

graduated in square inches, to fit over 
the patient's body and a graphic wall chart 
for finding the position of the foreign body 
(Figs. 1 and 2). 








Fic. 1. 


Roentgenoscopic Procedure. Place the pa- 
tient flat on the roentgenoscopic table, face 
up or face down. Place graduated frame 
across the patient's body with fluoroscopic 
screen above and close to graduated frame. 
By closing shutters to a very small opening, 
center tube on midline and on 3 inch line 
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toward the patient's head. (If fluoroscopic 
screen is rigidly mounted so that there, is 


no horizontal motion independent of the „ 


tube, centering can be facilitated when this 
рої 1 in the procedure is reached by mak- 
ing : cross mark with glass marking pencil 


on apper surface of lead glass fluoroscopic*, 


screen cover, this mark then being later 
usel for centering on graduated frame.) 
Open shutters and note position of shadow 
of the foreign body in relation to'gradua- 
tiors of frame, toward head or foot from 
cen-er and toward right or left of midline. 
Now shift tube 6 inches toward foot, ĉen- 
teria: on midline as before and on 3 inch 
line soward foot from center of graduated 
frame. Open shutters and note second po- 
siticr of shadow of foreign body. Having 
notec the two positions of the shadow avith 


6 inch tube shift, the wall chart 15 now ° 


usec то obtain true position of the foreign 
bod Move cord suspended from "first 
expc sure” to position on lower line of chart 
corresponding to first position of shadow 
of tLe foreign body. Move cord suspend- 
ed zt "second exposure" to position on 


chart corresponding to second position of 


shadow. The cords representethe rays en- 
courtering the foreign body and casting 
the shadows. Where the two cords cross on 
the craduated chart is the true positjoa of 
the mreign body in two dimensions, depth 
and teward head or foot from the center 
of graduated frame. The third cord on the 
char: is moved to right or left of midline, 
corresponding to the 
shadox. Where this cord crosses the pre- 


detemuined depth line on the chart is the, 


true position to right or left, giving the 
third dimension. Mark the patient's skin 


position of the 
. 
































Fic. 2. 1. Fluoroscopic screen showing shadows of foreign body and graduations on frame. 2. Grad rated 
frame. 3. Foreign Body. 4. Tube position, firstexposure. 5. Tube position, second exposure. £. Pivot pcint c£ 
cord for first exposure. 7. Pivot point of cord fer second »xposure. 8. Pivot point of cord forshowinz position 
to right or left. The cords on wall chart represent the rz vs encountering foreign body. 


through graduated frame at indicated posi- 
tion. Knowing the depth of the foreign 
body below graduated frame it is 10w 
necessary to measure distance from frame 
to patient's skin mark and subtract same 
from total, the remainder being the depth 
below skin mark. 

Roentgenographic Procedure. With the 
aid of the fluoroscopic screen center fcr 


first exposure as described above. Lock c- 
hold tube ir position. Raise roertgene 
scopic sc-een and lay cassette cr film 
holder on graduated frame. Make firs- ex- 
posure. Shift exactly 6 inches гожага от 
аза make second exposure. Same Alm тах 
b= used ^or bothTexposures or sepera-s 
fi ms used for first and second. Науш= 
noted the pcsitions of the two shadows, 
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the procedure with wall chart is as ex- 
plained above. , 
Example: First exposure: $ inch towagl foo- 
and 1 inch to right. 
Second exposure: 2 inches toward 
head and 1 inch to right. 
With above figures the chart mdicates 
approximately 4 inch toward head and 7- 


W. T. Shaver and J. F. Simpson 
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inas deep, and 3 inches to right at 74 
inca depth. 

Nue: If the tube focal spot to frame dis- 
tarce varies from 25 inches a corresponmd- * 
ing change in position of pivot чы, 
coris on wall chart must be made. Carefu 
cer tering of the tube is essentia$ to accu- 
racy. 


. 
е Horst, L., h LioxEn, I., 
SPERANSKIJ, N.: Surface kymography of 
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FELLows, Haynes Hanorp. Value of the flu- 
roscope in pulmonary tuberculosis case- 
finding. Am. F. Pub. Health, Feb., 1935, 25, 
Po9-112. 

е 


unm 


* Ап experiment to determine the value cf the 
roentgenoscope for the detection of tuberculosis 
having resulted in the finding of 37 individuals, 
acceptebe for employment after the usual 
physical examination, to have definite tuber- 

* culosis, the procedure has been continued. In 
a five'year period 17,765 applicants for emplov- 
ment have been so examined, of whom 244 
showec definite tuberculosis on roentgencseopic 
study, «ter confirmed. The method has demon- 
strated its value in accuracy, rapidity anc econ- 
omy.—/F. А. Brooksher. 


СА 

Нковү, ALLAN J., and Joannipes, Misas. А 
topographical localization of pulmonary le- 
sions. m. Rev. Tuberc., 1934, 29, 310-312. 


A method for topographical localizat oa of 
pulmonary lesions, which is in use in the Pneu- 
тоёћоггх Clinic, Municipal Tuberculosis Sani- 
tarium, Chicago, Illinois, is described. А 
standardized routine of drawing lines is wsed 
which divides the chest into about 25 blecks 
each wich a number. The numbering is зуз- 

*tematized. The location and usual phesical 
signs are recorded on a special form on the spe- 
cific portion of each block on the plate. This 
method has helped the authors to localize 
pathological lesions in the lung, and mamtain 
an accurate ®opographic visualization.—.. /7. 
Osmond. 


Mintz, N«rHaN. Fibroma of the pleura. 7. М. 
Sifai Hosp., New York, May-June, 1935, 2, 
38—43. 

Report is made of a case of fibeoma cf the 
pleura w.th necropsy findings. The lesion may 
be suspected in an individual with ап Mtra- 

* thoracic mass presenting a sharp outline оп the 
roentgenogram, enlarging at an exceedingly 
e slow rate without the production of symptoms. 

Cough, sputum or hemoptysis may be absent 

because there is no invasion of pulmonic tissue. 





The fairly characteristic roentgenologicel pic- 
ture of a nearly spherical contour, sharp out- 
Ene and marked density, may бе obscurec by 
efusion or adaesions.—J7. R. E-sokshe-. 


WESTERMARK, Nits. The situation o^ the 
pleural exudate in obstructive atelectasis cf 
the lung. acta radiol., 1935, ^6, 34—257. 


The author describes and illustrates with 
rentgenograms 18 cases of obstructior ate ес- 
tasis with ‘ree pleural exudate in which the up- 
per border ran obliquely laterally and downward 
instead of as usual medially and downward. 
Tne position of the exudate was dependent to 
some extent ол its size and the localizatior of 
сле obstructive atelectasis. It was possible te 
determine the site of the obstruction o^ “he 
bronchus by tae localization of the exudate. 

The paradoxical position of the exuda-e ir 
massive сеПарѕе or obstructive atelec-ass ^^ 
the lung is iue to the changed pressure rela ions 
ir this disease. It is a manifestatien of ecuzlizs- 
ticn of the increased negative p-essure ir the 
pleural cavity as 15 the displacement of the 
heart and mediastinum toward the <ffected 
side, the elevation of the diaphragm and the -e- 
traction of the wall of the ога», all of which 
аге more or ess marked symptoms in tais dis- 
ease.— 4dudev n. Morgan. 


Jcanninves, Mimas. The displacement o^ irtra- 
thoracic viscera resulting from pathclogica! 
processes in the lung. dm. ev. Tuler-., 
March, 1934 29, 313-328. 

An analysis of the causes of diaphragmatic 
rise, dextrooosition and sinistroposition of tac 
heart and mediastinum is made. Mediastinal 
displacemert does not presuppose the presen >= 
of pleuropu'moaary adhesions. Ip fact, in the 
author's experience with 250 cases of such dis- 
plzcements, Fe is convinced that ће po-ertial 
vacuum resul-irg from sclerosis of one luag has 
beea instrumen-al in bringing ths abouz, and 
{һа- it should not be considered as a con-ra- 
incication fer pneumothorax collapse. Medias- 
tinal displacement may be corrected bw -o- 
lapse therapy and thus the pulmomary reserve 
of rhe good hung may be preserved. 

In cases cf hydropneumothoraz an insp rz- 
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tory mediastinal displacement towarl the af- 
fected side may cause a rise of the fuid level 
from т to 5 cm. The diaphragm reacts normally 
in these cases, and the degree of elevat on Ферге- 
sents the difference between the inspiratory 
contraction of the diaphragm and the inspira- 
tory shift of the mediastinum towards the 
affected side plùs a very slight pulmonary 
expansion. It is believed that vanation of 
mediastinal displacement with inspiration and 
expiration depends upon the intraplesural pres- 
sure at the time of the examinaticn. If the 
intrapleural pressures are high one vould ex- 
pect an immobile mediastinum at irspiration. 
If the intrapleural pressures are low. one may 
expect a shift toward the affected side. Medias- 
tinal mobility may be used as a prognostic sign 
in empyema. The greater the motion of the 
mediastinum in empyema, the better the 
chance of curing the patient (Lilicnthal). 
yielding mediastinum may sometimes cause 
confusion, in that with apparently low intra- 
thoracic pressures excessive displacement of the 
mediastinum or even mediastinal hernia тау 
result during artificial pneumothorzx. Roent- 
gen studies of such patients will prevent such а 
difficulty. 

Mediastinal displacement may occur 1n 
chronic as well as acute conditions that cause 
an imbalance of volume or pressure between the 
two hemithoraces. Among the acute -onditions, 
lobar pneumonia and massive atelectasis of the 
lung are the most common. Any chronic condi- 
tion that causes a unilateral pulmor ary sclero- 
sis will result in a mediastinal shift or a dia- 
phr&gmatic rise. The diaphragmatic rise of an 
otherwise normal hemidiaphragm is also a com- 
pensatory measure to balance differences in 
volume. This 15 more likely to be noticed when 
there is a decreased mobility of the medias- 
tinum.—ZL. H. Osmond. 


Saut, W. Aufhellungen an der Oberfläche von 
Pneumothoraxlungen im Róntgenl ild. (Trans- 
lucent areas on the surface of -he lung in 
pneumothorax.) Fortschr. а. d. Geb. d. Rünt- 
genstrahlen, June, 1935, 57, 580. 


Saul classifies the various types of trans- 
lucent areas (bubbles) that may occur in 
pneumothorax and states their canse and im- 
portance and shows how the clinica: course and 
roentgen findings are in accord witt each other. 


—E. T. Leddy. 
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Hewerincton, Н. W., McPuepran, Е; M., 
Lapis, Н. К. M., and Opie, E. L. A further 
stały of tuberculosis in public-school chil- 
dren. 
I*G. м 
A study of public-school children in РЁ = 
delph:a has been continued in ofder go confirm 
previous observations on the incidence among 
then of tuberculous infection as shown by the 
tuberculin test and of various tuberculous le- 
siors as shown bv roentgen examination. 

Accitional tuberculin tests in two schools in 
Phi zzelphia confirm the high incidence of tt- 
berculous infection previously reported. In the 
age-groups fifteen to nineteen years, 79.6 per 
cen- of white boys, 87.9 per cent of white girls, 
87.3 ver cent of colored boys and 86.$ per cent 
of colored girls reacted to tuberculin. 

The incidence of tuberculous lesions’ that 
threaren to undermine health was approxi- 
macely 0.3 per cent in white children five to 
ele-en years of age, and more than five times 
as equent in colored children of the same ages. 
'T he incidence of serious tuberculous lesions 1n 
ch: dren twelve to twenty years of age was у.О 
pe cent for white boys and 2.3 per cent for 
what girls. 

The need of prophylactic care for school chil- 
dren with significant latent lesions is not gen- 
erclly recognized. The value of treatment in 
open-air classes and preventoria can be deger- 
тл] only by long-continued observation of 
lame groups of children, with accurate diag- 
neses and adequate controls. Conditions in the 
scacols reported here have not made possible 
the collection of information concerning thee 
valve of prophylactic care within the school 
system. Nevertheless, it is reasonable to sup- 
pcse that measures of established value in ar- 
resting clinical tuberculosis will prevent the 
development of latent into clinieal disease, if 
acecuately applied to appropriate subjects.— 
L &. Osmond. 


Р E = * 
Burton, and Gioyne, S. Roop- 
HOUSE. — зы asbestosis. Lancet, Dec. 
Z2, 1934, €, 1383-1385. 


WM оор, 


One hundred cases of pulmonary asbestosis 
ase -eported of which 67 cases were in women. 
The shortest exposure was six months (2 cases) 


ane the longest fifteen years. 


Diagnosis is based upon (a) typical appear- 


(6) symp- 


Am. Rev. Tuberc., Feb., 1934, 29, 142- o 
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toms and physical signs of fibrosis, and ‘с pres- 
ence*cf asbestosis bodies in the sputum. The 
roentgenograms of the chest show evideace of 
a fibrosis of the fine type affecting the lower 
tWo-thirds of the lung fields. The symptoms ar? 


ep bborffcough with little expectoration, dis 


comfort or dul] pain in the chest, occasienzll: 
perha»s @ streak of blood in the phlegm end 
above all dyspnea. The exact Чїарпозї с sig- 
nificamce of asbestosis bodies in the spusum is 
doubtful. 

His-ologically the disease appears to begia 11 
the respir&tory bronchioles and alveoler ducts, 
and is characterized by a cellular reactor cf 
mononuclear phagocytes and asbestosis giart 
cells -ollowed by the formation of -e-cular 
fibros s. 

There was an incidence of 21 per cert n -hs 
group showing active tuberculosis complicating 
pulmonary asbestosis. The authors state thet 
what: ver the added risk of tuberculosis raa» te 
in asbestosis, itis less than that associa-ed with 
silicosis. —L. H. Osmond. 


WESTERMARK, Nis. Entwicklung und Verk om- 
emer von Atelektase bei Lungentuberkulos:. 
(Occurrence and development of atelectasis 
in pulmonary tuberculosis.) Acta каато., 
1925, 76, 531—544. 


Obstruction atelectasis is a very ccmmcn 
complication in pulmonary tuberculosis and is 
of great importance both in the interprcta-icn 
of the roentgen picture and in the course ard 
treatment of the disease. In atelectasis the lur g 
tissus is cut off from the external air by occhi- 
sion of one or more of its bronchi and leses its 
air content by absorption and collapses. The 
bronchi may be occluded by changes in the 
lumea of the bronchi, such as blocking of the 
lumea by secretion, blood, pus, etc., by chaages 
in the walls of the bronchi such as tube-culo is 
granalationg or by causes outside the b-or chi, 
such as pressure from the diseased lymph ncdes. 

Obstruction atelectasis gives a massive. homo- 
geneous, wedge-shaped shadow, the boanda-y 
of waich is often concave. In order to see it 
roentgenograms should be taken in the la-eral 
projection, in which the ramificftions o* tae 
bronchi in the lungs can be seen. The ate-ec-asis 
pulls the heart and mediastinum towzrd the 
diseased side and causes a respiratory oseil a- 
tion of these organs as well as a lowermg aad 
retraction of the wall of the thorax and ar ee- 
vation of the diaphragm due to the decreased 
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respirato-y movement. When mere їз а pleural 
effusion it occupies parado=ical posit ors. 
Bronchography often shows пиаре oedh- 
sionss—.^vdrey С. Morgan. 


Reviciie, G. М. Un caso di m=urinoma iata- 
toracies. (A case of intrathorz cic nevrimen:z.) 
Arch. & rediol., Jan-Feb., 935, zz, 2—5. 


Neuriremata are benign tumors cf slow ze- 
velopmes- resulting from proaferat.on o: ne 
cells of Schwann’s sheath. They differ п tlis 
from the connective tissue new-grovtks {таї 
develop опе the course of naves. They gan- 
erally dezekp in young indivtuals whict саз 
given ri= to the theory tha they are cm- 
genital.” her have been seen ir old individu as, 
however Their site of predilect an is tie fora n- 
ina of ex t of the cranial and sginal rerves 

The asthor describes a cas in г chid 
years of age who came for txarmemt darmg 
convales-ence from influenza. The zamor «as 
discovered by chance on roent zen exzm natzon 
of the thorax. There was an intensely opacue 
shadow = tke left apex and the lung des*gm as 
entirely abolished at this pla е. It was seni- 
circular «ità a smooth outlz е fol cwing the 
upper margin of the first rib. The treckez as 
not dispfaced and there were no evidences of 
enlarged lymph glands. There as no p Isaton 
in the mzss and no appreciab- movement o it 
on coug-ung Or deep i insplratien. It was г beut 
the size af 2 pigeon's egg and was r tie pos- 
terior ретт cf the apical regior, extea ling f-om 
the first to zhe third dorsal v-rtebra2 wi F its 
base aloag tie spinal column. + did not cl ав ge 
position with changes in the position оё he 
patient 5r with changes in in-rathcrac c pres- 
sure. The b ood picture and tasal metabo эт 
were noma.. Tests for echinccoccus cyst were 
negative. The tumor had caus-d no syn p-cms. 
The author made a probable Gagnosis сЁ mera- 
thoracic neurinoma developing at the po m of 
exit of the second left spinal aerve* t aes aot 
been possib e to make a histc ogical diagnosis. 
The chid has been under oberwaricn “o> Dur 
years asd there have been nc symptoms fom 
the tumer and it has not chanced app-eGad - in 
size or appearance. These turmors are evice-tly 
capable of transmitting nerve mpuls:s so there 
is no interruption of nerve conz uctioa fron their 
presenc-. Ir some cases they cxuse iatems- main 
andinscme zases after alongpariodof qu e: cence 
they grew rapidly. They have been saccess ally 
extirpaæd in some cases.— 4 edrey С. Marsan. 
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ZANETTI, SEnsE. Il valore dell'indagiae radio- 
logica nella cura chirurgica della tubercolosi 
polmonare. (The value of roentgen >xamina- 
tion jn the surgical treatment of pulmenary 
tuberculosis.) Radiol. med., May, gas, 22, 
425-451. 

The author emphasizes the great value of 
roentgen examination in the surgery cf pulmo- 

nary tuberculosis. It is of value in diagnosis in 
judging the type of the anatomical lesion, in 
treatment in determining the character of the 
operation to be performed in the irdividual 
case and in prognosis in following up the prog- 
ress of the cure. 

The chief types of operation in pulmonary 
tuberculosis are extirpation of the phrenic 
nerve, intrapleural or extrapleural pne imolysis 
and thoracoplasty. Extirpation of the phrenic 
is indicated chiefly in fibrous forms with 
tendency to spontaneous retraction. In addition 
to the type of the lesion it is very impcrtant to 
know its site and extent and this is best deter- 
mined by roentgen examination. The prospects 
of cure are particularly good in circumscribed 
lesions such as solitary cavities. If the lesions are 
diffuse, the elasticity of the lung is impaired 
and the operation is less effective. This opera- 
tion is frequently used as a preliminary step to 
the performance of more radical opera-ions. It 
is as a rule not to be recommended in oilateral 
lesions. Roentgen examination is particularly 
valuable in studying the immobility and eleva- 
tion of the diaphragm after the operation. 

Intrapleural pneumolysis 1s particularly in- 
dicated in cases with a single adhesion which is 
exerÉising traction on a cavity which cannot be 
compressed by pneumothorax. It requires roent- 
gen examination to show accurately the site, 
form and extent of such adhesions. Extra- 
pleural apicolysis consists in detach ng the 
parietal fold of the pleura from the wa] of the 
thorax and introducing some filling material 
into the space such as paraffin cortaining 
bismuth to render it opaque to roentgen rays. 
This opacity, fowever, has the disadvantage of 
masking the underlying parenchymatous le- 
sions. The best solution would be to give the 
paraffin just the right opacity to show its site 
without its being opaque enough to mask the 
underlying lesions. This is difficult but ло im- 
possible, as shown by one case described and 
illustrated by the author. The results should be 
followed after operation by roentgen examina- 
tion. 
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T'ac-acoplasty is indicated in cases in which 
pnetmothorax cannot be performed and ‘more 
spec fically in productive fibrous or fibro-ulcer- 
ous erms. These lesions in themselves have a 
tenc=ncy to cause retraction of the wall of tRe 


thorax and the,operation assists th natum, 


process. The operation may algo be used in 
mixel productive and exudative types if the 
former form predominates. It may also be used 
in c-scs associated with mild tuberculosis in 
othe- organs, as the bones, kidneys, larynx, etc. 
It is absolutely contraindicated in rapidly pvo- 
gresave forms with rapid decline of streng:h 
and high temperature, and in extensive bi- 
lateral lesions even if they are fibrous, and in 
severe and extensive tuberculosis of other or- 
gans The roentgenologist must study all the 
signs vith great care in order to determine the 
indicxt'ons in each individual case. The most 
absomte cooperation between roentgenologist 
and «Imician is necessary, however, in order to 
obtam the best results. р 

Sixteen cases in which these various opera- 
tions were used are described and illustrated 
with rozntgenograms.—dudrey G. Morgan. 

. 

CLaESsEN, GUNNLAUGUR. On echinococcus in 

the lung. Acta radiol., 1935, 76, 601-615. 


The author describes a case of primary 
hvda id cyst of the lung. This localization is 
extrem-ly rare in Iceland though in other coun- 
tries in which echinococcus is endemic about*i8 
per cen: of the cases are in the lung. The causes 
of ths peculiarity are not known. The author 
descr bes in detail the clinical symptoms, course 
and complications of the disease and discusses 
the question of spontaneous cure. He shows the 
importance of roentgen diagnosis in differen- 
tiatinz between subphrenic echinococcus of the 
liver cmd cysts of the base of the lung. He calls 
atten ion to the most common fauJts in the in- 
terpretation of the roentgenograms and em- 
phasi:es the importance of roentgen diagnosis 
as an aid in prognosis and a guide in surgical 
treatment. Finally he discusses recent experi- 
ence 13 secondary canalicular dissemination of 
echinceccci in the lung after expectoration of 
the pr mary cysts which have ruptured into the 
broncai.—4udrey G. Morgan. 


Evax:, R. G. Prosser. Hydatid disease of the 
lung. Lancet, June 16, 1934, 7, 1281—1283.. 


A сазе of hydatid disease of the lung 1s re- 
portec. For the past three years there has been 
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an average of 3 cases a year in the Genera 
Hospital in the Swansea area showing tast it is 
not rare in some areas. 

The initial chest roentgenograms showed а 
dtfinite lesion occupying the greater part af the 


e aizht heffiithorax and showingevarious int-rest- 


ing features: (a) a well-defined lower ard in- 
ternal осФег; (4) an increase in the size cf the 
right hemithorax, which may partly aceount 
for the lack of displacement of the tacracic 
viscera; (^) a gradual shading into seaeral 
ha%iness cf the upper and outer border, and 
(d) the pronounced peak of the diaphregm on 
the right side. From the above findings tcg-ther 
with laboratory data and the history = diag- 
nosis of pulmonary hydatid cyst was made. 
After foyr years’ observation there has эееп 
some regression in size of the cystic cord tion 
and the patient appears well, which is in k-eping 
with the diagnosis.—L. H. Osmond. 


Vercest, Romano. Rilievi radiomorf»logici 
sull'icatide polmonare. (Roentgen studs of 
the morphology of hydatid cysts of the lung.) 
Arch. di radiol., Jan.-Feb., 1935, 77, 36-47. 


Béclére s classical description of the roen "gen 
picture of echinococcus cyst of the lung 5 -hat 
it is a dense round shadow, generally sph-r cal, 
homogeneous, with distinct outlines standing 
out clearly against the surrounding tissues. As a 
magter cf гасе, however, the shadow is generally 
not round but oval and this is a differential леп 
from other shadows in the lung. The laterz] and 
oblique pcsitions are best for showing the cval 
shape of the shadow. Even when the artero- 
posterior view shows a round shadow lese 
projections generally show an ovoid om. 
Among the author's 24 cases, 17 were oval, 
3 round and the other 4 irregular. Roentzeao- 
grams of these cysts are presented illustrat ng 
different poires in his argument. 

The ferm of the cyst may be changed by 
pressure from neighboring organs. The ca-cio- 
vascular bandle particularly may change “һе 
form of paracardiac or mediastinal cysts g v ng 
atypical shadows or their form may be chaaged 
if they are very near to the diapheagm o= the 
wall of the thorax. 

Another point in Béclère’s definition thar is 
not strict y accurate relates to the smooth oat- 
line of the shadow. As a matter of fact the oat- 
line is gene-ally rather indistinct. Sarcomatcus 
tumors are more apt to give smooth, sharply 
defined out ines. This is probably partly dee to 
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the improvements that have been mzde in 
™entgen зесһлідие since Béclére’s time. Freza- 
larities in che outline of the reactive t ssic are 
siown by the sharper techniqu= of toda- -hat 
were not visible at that time. 

The shadow of old cysts is Genser -han that 
оѓ young anes. The capsule is formec Ey the 
products of metabolism of the paras tes and 
with incr-asiag age it becomes deaser and 
thicker. The shadow made by the conteats of 
the cyst is less dense. The shadow as г wkok Б 
generally ess dense than that cf solid tt mors 
and uniferm throughout. Pescatori says the 
crst may be outlined by a delicate aad very 
dense line caused by calcium incrusta-ions out 
Ре author has not seen this in his ceses The 
age of the cys: тау be judged со a cer-ain ex- 
tent by the deasity of the shades. 

The appareat density of the shadow s z£ 
Ќе геа not «aly by the cyst itself But by the eon- 
dizion of the surrounding lung parenchyma 1: 
aeration is normal the conditions for the visibl- 
itr of the cyst are better. Often the cyst causas 
reactions ia tke adjacent tissue whick char ge 
th» form cf tke shadow. The cyst та” cause 
co 1nective pro iferation in the tissue arcurd it, 
giving rise to -racts of increased dens ty -alr- 
ating out from the cyst itself. If iz is supericial 
or parietal it may cause pleural -actioas tHe 
pa-enchyma may also become i-volved, caus- 
ing very complex images. If the shadows show 
evidence of adFesive processes collapse t lerady 
is contraincica-ed and surgery ‘adicated. 

Before ruptu-e when there is the sim 3e owl 
shzdow not very dense and hom ozeneo 1s amd 
with rather indistinct outlines diagnosis zs eor3- 
paratively easy but with rupture cr gracval d 
charge of th- contents of the cyst compl cat oas 
develop which make diagnosis very difficult.— 
Audrey С. Morgan. 


Bezasst, Exrieo. Cisticercosi pamonere G- 
aznosticaza coll'esame radiologico. (Cystize-- 
cosis of the lung diagnosed by roentz2n ez- 
aminatior.) Radiol. med, M&, 1935, 


£26—514. 


22 


ae 


The authcr describes a case of cvsticerz sis or 
the lungs diagnosed by roentgen «xamiaatior . 
he thinks it з the first case that kas beea cor- 
troled by opsy and in all probability the 
first case of this type of lung lesen thet tas 
beea diagnosed эу roentgen exammation. 

The patieat was a man of thirty-four with 
out any fam ly or personal history of алу m- 
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portance. He had the clinical signs of subacute 
pleurisy. Roentgen examination showed both 
lung fields strewn With innumerable small 
parenchymatous nodules; their opacity® was 
between that of fibrous tissue and cakium and 
in some places distinctly calcareous. The ma- 
jority of these small shadows resemt led those 
of miliary or sulfmiliary tuberculosis in their 
size and distribution; in many places their out- 
lines were finely fringed. They seemed to be 
situated at the crossing points of a reticulum of 
fine stripes, or at least along the course of radi- 
ating lines originating probably from inter- 
stitial sclerosis or chronic lymphangitis. 

The roentgen diagnosis was sugges-ed by the 
chance finding of some calcified cysticerci in the 
muscles of the axilla; it was verified оу finding 
other cysticerci with the typical characteristics 
in other muscles. The roentgen diagnosis was 
confirmed by biopsy.—<dudrey G. Mergen. 


Нешмек, Н. Fall von “primärer Dextrover- 
sion" des Herzens. (A case of prime ry dextro- 
version of the heart.) Fortschr. a. d. Geb. d. 
Róntgenstrahlen, June, 1935, 57, 59L 


Hellmer describes and illustrates the roent- 
genograms of this rare cardiac anon aly on the 
basis of which the exact diagnosis was made. 
Autopsy confirmed it. The author presents de- 
tailed illustrations of the specimen.—FE. T. 
Leddy. 


Treicer, I., and Lunpy, C. J. The correlation 
of shifting electrical axis of the heart with 
x-ray observations in artificia pneumo- 
огах. 4m. Rev. Tuberc., 1934, 22, 46—557. 


The findings and conclusions frem a study 
of 31 cases of artificial pneumothorax, 17 with 
left and 14 with right pneumothorax, are pre- 
sented. 

Artificial pneumothorax cases, w th or with- 
out adhesions and fluid, show verious gross 
changes in the direction of QRS in the first or 
third leads agd increase or decrease in voltage 
of QRS in leads one, two and three A decrease 
in voltage of QRS in one of the leads, usually 
the first or third, may make QRS >f that lead 
less than 0.5 MV. These gross chaages are ap- 
proximate manifestations of shifting of the elec- 
trical axis and are subject to considerable error. 
The correct direction and degree of shifting can 
only be found by measurement of the QRS 
complexes and projection upon Ein-hoven’s tri- 
angle. 
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Uacomplicated pneumothorax, left or right, 
shif s the electrical axis to the right. The dégree 
of sting depends upon the quality of the 
pneamothorax. The heart is displaced to the 
right by left pneumothorax and to the left Uy 


z eq : 
right pneumothorax. Pneumothorax, comple e 


cated by adhesions or fluid, mayeshift the elec- 
trical axis to the left. The degree of shifting 
depends upon the location, quantity, and qual- 
ity of the adhesions and upon the quantity of 
flui1.—L. H. Osmond. 
a 

pe AsnEv, M. Róntgengeometric dés Medias- 

tnams. (Roentgenometry of the medias- 

t nam.) Fortschr. a. d. Geb. d. Réntgenstrah- 

[-n, June, 1935, 57, 564. 


Es is another in the series of studies made 
by the author since 1924 on the geometry of 
the thorax. In this study he points out that the 
rel_tive degrees of opacity of the intrathoracic 
straccures in the roentgenogram аге not en- 
tirely due to the relative opacities of theorgans 
themselves but are due to the depth of the 
mediastinum and to the opposition planes of 
the langs and mediastinum.—E. T. Leddy. 


Kreiscu, B. M., and KAMENSKY, E. A. Rönt- 
zenologische Analyse der Herzklappenfehler. 
Roentgenologic analysis of valvular heart 
lisease.) Fortschr. a. d. Geb. d. Rüntgenstrah- 
"es, May, 1935, 57, 480. 


е 
This study of 1,181 patients correlates the 
roentgen findings and pathologic anatomy of 
various types of valvular disease and the au- 
thors state that with some lesions the diagnosis 
can be made only by roentgenoscopy.—E. T. 
Leddy. 


Kipner, L, and Ivanov, N. Die normale 
Herzkurve und die physiologischen Veránder- 
uagen derselben im Fláchenkymogramm. 
(The normal cardiac curve and its physio- 
logic changes in the kymogram.) Fortschr. a. 
á Geb. d. Rüntgenstrahlen, May, 1935, 51, 469. 


[4 this paper the authors consider some of the 
fecrors that change cardiac pulsations in the 
ksriogram,eand pay special attention to the 
reles of physical work, and the position of the 
bocy and state that their findings need to be 
conürmed by a study of a much larger group 
œ cases.—E. T. Leddy. 


Foust, L., KLIONER, I., KoPPELMANN, S., and 
SpERANSKIJ, N. Die Flächenkymographie des 


* bundle at the same time, as the 
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He-zens. (Surface kymography of the he: rt.) 
Fortschr. a. d. Geb. d. Rüntgenstrahlen, May, 
1935, 57, 454. 


• The authors here report and illustrate a c-iti- 
cal stid of 100 cases of various types of heart 
isease by the ky mograph of Stumpf. They 
point ous both where the method may be of 
value and where it may be of limited l diagnostic 
value and feel that even though it is a valuable 
aid in diagnosis it cannot at present replace zhe 
elactrocardiograph.—F. T. Leddy. 


Horst, L. Fláchenkvmograph oder Einschltz- 
kymograph. (Surface kymograph or sinzle 
slit zymograph.) Fortschr. a. d. Geb. d. Rit- 
genstreAlen, May, 1935, 57, 451. 


Holst feels that the single slit kymograpk is 
essential for the exact analysis of the surfece 
kymogram in the study of movements cf the 
heart end that kymography may in the future 
be suÉstituted for certain phases of electro- 
cardiography.—E. T. Leddy. 


.* . - 

CiGxNor Ni, Pierro. Roentgenchimcegrafia. (Roer t- 
gen zymography.) Radiol. med., Aug., 7955, 
22, 791—794. 


The author has shown in previous work that 
oblique fissures are sometimes necessarv in 
roentgen kymography to at least partially cor- 
rect the errors that result from registering 
oblique movements through transverse fissures. 
Oblique fissures are particularly useful for 
studyinz the diaphragm and the cardiovasculzr 
cardiovasculer 
bundle moves along a horizontal axis while tke 
diaphragm moves obliquely. To obtain a kymco- 
gram of the heart and vessels, therefore, the 
film shculd move downward vertically whik 
for the стараст it should move horizontally. 
The oblique fissure obviates this difficulty wita 
sufficien- but not with perfect accuracy. It 5 
inspgssitle to find an inclination of the fissure 
which cerresponds exactly to the axis of meve- 
ment as -his axis really varies somewhat during 
the phases of respiration. As a general rule, the 
author has found that fissures forming an angle 
of from 20° to 40° with the horizontal are the 
best adaoted for the majority of cases. He gives 
roentgen kymograms illustrating the move- 


* e ments of the diaphragm under ordinary condi- 


tions anc during attacks of coughing.—4werer 
G. Morgen. 
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Barpacet, Gino. Contributo allo stadio della 

perica-dit? calcifica. (Case cf calcifying peri- 

cardit-s.) Radiol. med., May 1935,22, 452- 427- 


Pericardial calcifications are quite rare and 
diagnosis du-ing life is still rarer. 

The author describes a ca:e in г man of 
thirty-six who at the age of sen had had e- 
peated a-tacks of parotitis wi-hour comp lica- 
tions. [n 1529 after a trauma he had а ѕупсу is 
of the lef knze which required about г year for 
cure and efta certain amount e rigid ty o tae 
point. In the summer of 192; Le had a feorle 
disease the exact nature of which cou d act эе 
determined as there was nothirg to depend сп 
but the patient's statements. ifre- the frer 
was over he began to have vague esiga:t-c 
rain and heaviness about two hours гг 
meals, accompanied by palpitation of tae һеа=—, 
pain along the arms and sweatir g of the Һа лаз. 
When he took pepsin or other Cigestive prep- 
rations the symptoms were imp-oved. А roer - 
gen exami-ation was made in 16-2 todeterm iœ 
the natur= of the digestive disturbarce. T= 
digestive trac- was found norma bur exten: r= 
calcifications of the pericardium were foum-. 
There was a star-shaped plaque over the ett 
ventricle, а lazge mold surround ag the ante r~ 
inferior pact o^ the right heart ard smal er scat- 
tered calci- ca-ions elsewhere. 

This сазе illustrates the difficu ty ir makirg = 
diagnosis ef adhesive pericardit s. There were 
no characteristic symptoms in his сазе. The 
author thinks the digestive disturbances were 
probably caused by pericardial adhesions ж: 
they began aocut the time the ре: ‘carditis mas 
have begur and there were no abmorraa ities c 
the digestive tract. They were e-identiy sym- 
pathetic in nature. 

It is alse dificult to determin- the cause et 
the calcifying pericarditis in this сазе. I- might 
have been initiated by the paroti is but the zu- 
thor is not inclined to think so. t might have 
been tuberculous as there were some slight 
signs in the lungs on physical examination aid 
the svnovits of the knee may have been tuber- 
culous. The author thinks it more vrebabe, 
however, that the pericarditis was initiated эу 
the indefini-e fever, evidently an mfecticus d s- 
ease and possibly melitensis, which the рабеъ 
suFered jus before the digestive disturoances 
began.— fietrer G. Morgan. 


Аттохто. Le dimension: radiobg сае 
ed 


OLIVERI, 
del fascio cardiovascolare nelle =ta fra i 3 
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i 17 anni. i (The roentgen dimensions of the 
casdiov vascular shadow 1 in subjects from three 
to seventeen years’ of age.) Radios med., 
Junes1935, 22, 608-616. , 


With the object of confirming the average 
heart sizes found in a study made by Cignolini, 
the author measured the shadow of the heart 
and great vessels on the teleroentgenograms of 
337 individuals, both male and female, from 
three to seventeen years of age. He arst de- 
scribes the technique used and then gives a 
table showing the average, maximum and mini- 
mum values which he found. In studying the 
diameter of the heart in the two sexes he found 
it was slightly larger in the male than in the 
female. He also gives a curve showing the 
volumetric values in the two sexes. Не also 
gives a compar: ative diagram showing the nor- 

mal variations possible at the different ages. In 
another table he shows the average values 
which he himself found compared with the 
average values found bv Cignolini. А careful 
analysis of the table shows that the values dif- 
fer very little; the arithmetical average result- 
ing from a comparison of the two is useful as a 
standard for the size of the normal cardiovascu- 
lar shadow in subjects of these ages as 1t 1s 
based on the observation of more than soo in- 
dividuals.—.Zudrey G. Morgan. 


DE ABREU, M. Differentialdiagnose von Ge- 
schwülsten der Aorta thoracalis. t Differen- 
tial diagnosis of tumors of the thoracic 
aorta.) Fortschr. a. d. Geb. d. Rüntgeustrahlen, 
Juge, 1935, 57, 575. 

The author's thesis is that tumors of the 
thoracic aorta follow in their growth the laws 
of hydraulics and he states that this point may 
be of importance in the kymographie differen- 
tial diagnosis of paramediastinal shadows.- - 


E. T. Leddy, 


Capua, ANTONIO, Su quattro casi di aneurisma 
della prim& porrzione dell'aorta toracica. 
(Four cases of aneurysm of the first part of 
the thoracic aorta.) Radiol. med., Sept., 1935, 
22, 847-854. 

The author describes and illustrates with 
roentgenograms 4 cases of aneurysm of the first 
part of the thoracic aorta which present some 
unusual features. There was no deubt of the 
diagnosis of aneurysm in any of the cases. In 
3 of the cases the arch also appeared to be ci- 


e 


Abstracts of Roentgen and Raci@m Literature 


NovEMBER, 1936 


lated and calcified in places. The sac ої the 
aneu ysm was very large in all the cases. In 2 
of ther in the sagittal projection it extended 
into ‘he right lung field and in the other 2 into 
both ‘ung fields but predominantly ај into the 
right one. In thessagittal projection of Fie firste 
thirc and fourth cases the esophagus did not 
appear to be deviated and only to а Slight de- 
gree in the second. But in the lateral projection 
it wes greatly deviated forward in all the cases, 
surreuading the anterior part of the sac of the 
aneurysm which displaced and compressed it? 
Tac author discusses the hypotheses ads 
vaneed to explain these facts and emphasizes 
the mportance of examination in the lateral 
ргојее лоп in such cases.—dudrey G. Morgan. 


. 

Scu ккк, Ernst. Die Bedeutung der Rónt- 
g«runtersuchung beim Verdacht auf Perfora- 
tion der Speisseróhre durch verschluckte 
k-emdkorper. (The importance of roentgen 
e amination in cases of suspected perfgration 
o -he esophagus by a swallowed foreign 
body.) Fortschr. a. d. Geb. d. RüntgenstraMen, 
Jane, 1935, 57, 555. . 
‘Fhe author reports 2 cases where repeated 

roeatgen examination was of great value in es- 

tablishing the diagnosis and treatment of 
me Lzstinitis following perforation of the esoph- 
agus by ingested foreign body.—E. T. Leddy. 


ЭБИИ T. 

M-emitian, А. S. Statistical study of diseases 
cf the oesophagus. Surg., Gynec. < Obst., 
Feb. 15, 1935, 60, 394-402. 


n the past ten years, 1,600 patients have 
been examined in the Out-Patient Department 
of Massachusetts General Hospital, because of 
dysphagia. 

Носешп bodies were found to be present in 
183. or 30 per cent, of those referred as sus- 
pices. Over go per cent of foreign*bodies lodge 
in the pyriform sinuses or upper third of the 
esepaagus. 

In the 878 cases in which dysphagia wag net 
dv то foreign bodies, 350, or 40 per cent, were 
die то malignancy. Males predominated over 
fe nales, 6 ге 1. There was little difference in 
frequency at different sites. Of those cases ex- 
araired microscopically, 152 were epidermoid, 
26 adenocarinoma, and 18 unclassified. From a 
rcenzgenological standpoint the lesion is easily 
diterentiated from other lesions by the irregu- 
la-ity of the wall of the esophagus, the tortuous 
central opening, and the tumor mass with little 
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or ng dilatation of the lumen above the оЁзггис- 
tion. 

Non-malignant strictures may occur -t any 
porticn but are most frequent in the uppe- third 
and lowe end. When the musculature at the 
bower end of the esophagus becomes inected, 
and irfiltration results with subsequent fbrosis 
vf the ciréular or longitudinal muscle laver, the 
esophzgus becomes dilated and elongated above 
the pont of fibrosis. At the same time the is а 
clinical picture marked by dysphagia. Thi con- 
dition was first described by Rokitanssy in 
1840, and incorrectly termed cardiospaem by 
Mikulcz in 1882. Roentgen examination re- 
veals г dilated, elongated, and atonic esopha- 
gus, fil ed with food and fluid to the level ef the 
aortic areh, with the cardiac end of the esspha- 
gus corscricted to an awl-like point. There is no 
spasrn. As the fluid level rises, the obstruction 
at the lower end is overcome by hydrostatic 
pressure and the contents begin to ente- the 
stomach in a thin stream. The condition pre- 
dominztes in females by a ratio of 3 to 1. 

When infection and consequent fibrosis in- 
volve the upper third of the esophagus, there 
іѕ а fusiform narrowing, but no dilatation a»ove 
the pomt of constriction because of the ease 
with waich food is regurgitated back intc the 
pharynx. On roentgen examination, a thick 
barium paste will show a smooth fusiform nar- 
rowing of the upper end of the esophagus. The 
esophagus i is not deviated from the midline, as 
it migh- be by an external pressure, and the 
mucous membrane pattern is entirely normal. 

The rext most common lesion occurs im the 
mucous membrane with the formation of »ar- 
tial diaphragms of mucous membrane or webs, 
with eitaer a central or excentric opening. The 
roentger picture is radically different from that 
of fibrosis. There is an abrupt, sharply defmed 
narrowing aj the location of the web. After 
passing “his point the lumen regains its normal 
outline. Most frequent in females, 84 per cent. 
The ma-ked relief that can be obtained by 
breaking or stretching this diaphragm of mu- 
cous membrane by instruments through the 
esophagc scope is spectacular 

Dysphagia due to extrinsic causes such as 
tumors o^ the thyroid, larynx or enlarged glaads 
constituted 3 per cent of the cases. 

Burns эЁ the esophagus from corrosives most 
often invo уе the middle third where there is 
a slowinz of the ingested matter. When -he 
mucous membrane alone is involved these re- 
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sult ia thin membranous strictares which simu- 

ate weba. If the submucosal structures ате in- 

volved, as occurs in 75 per ceat of tae b iras, 

in irf-gular cubular stricture occurs of varying 

ength ard diameter. 

Paralyzis of the esophagus is rare but o^ гле 
muscles ef deglutition is common. The o gin 
в central and is most frequent у due to polo- 
myelizis, localized central hemorrhage, Eræn 
tumor, fracture at base of skull and Pa-kimson’s 
cisease. Eoentgenoscopically the ingested ma- 
terial drops by gravity into the pharynx and 
zompl-tele fills this area. The Pyriform sin.ises 
xe emtirely Jaccid. The esophagus does not 
epen to receive the bolus as it normally should 
and the barium remains in the esophagus 1 neil 
expectorared. 

Pourhes are usually of the pulsion type, occur- 
ring in the middle third due to action exerted 
o1 the esophageal wall by heaEng mediast nal 
к апаз. These pouches may sccur above a 
stenosis. They rarely become large and rarely 
cuse symptoms. 

Pharvngeal diverticula occur most frequer tlv 
13 males—4 to 1. The diagnosis is made readily 
kr roentg=n examination. The pouch im the 
well-develapec case appears to be a contin ræ 
t on of the lower pharynx while the mouth of 
tæ esophagus appears as an opening high up 
or the anterior wall of the pouch. The patient 
complains of dysphagia and a characte -istie 
g:rgling scunc on swallowing 

Ulcers ef the esophagus occur most fre- 
qoently in young adults and at the lover erc 
of the esophagus in islands of aberrant gastric 
mucosa. [-e roentgenoscopic examirztiof -=- 
veils spasm of the esophagus with retertian ct 
a fleck of barium in the ulcerated area.— 7. 7j. 
Vastine. 


В=ссн!х1‚ GasrONE. Antiperistalsi esofagea. 
'AntinerEtalsis of the esophagus.) War. 
med., Mev, 1935, 22, 503-506. ° 
"he zuthker studied antiperistalsis of tae 

esophagus зу giving patients a *»olus censdy 

impregnatec with barium and observing tian 
roentgenologically while the boas was beiaz 

swallowed. He ‘ound that there is a true an i 

penstalsis of the esophagus. It may beg n just 

abc ve the cardia or higher up. It is a reflex ua- 
dulating mevement which may begin in a nar- 
row ring ог п a wider stretch of the esophagus; 
he лаз seen contracted tracts as wide as 2 гг. 
Ths wave of contraction is propagated upward 
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to varying distances. The movement 1s quite 
rapid and not rhythmical. It may not oecur on 
the first or second bolus but may occur en later 
ones, of vice versa. It resembles duodenaPanti- 
peristalsis in being rapid and inconstant.— 
Audrey G. Morgan. 


Vannucci, Ferptnanpo. Di una grave ernia 
diaframmatica traumatica. (А сазе ef large 
traumatic diaphragmatic hernia. Radiol. 
med., July, 1935, 22, 693-700. 


A case is described in a man of forty-three 
who was injured with a grenade in 1917. The 
projectile passed entirely through the left half 
of the thorax. An empyema developed and 
necessitated a thoracotomy. It was no: until 
after the cure of the empyema that th- symp- 
toms developed which the patient has had ever 
since—dyspnea, feeling of weight in the epi- 
gastrium after eating, difficult digestion, better 
when the patient lies down after meals, bor- 
borygmus in the left half of the thorax after 
meals. Occasionally he had attacks 9° quite 
severe pain after a heavy meal with vomiting. 
The attacks have never been serious however. 
Roentgen examination in August, 1913, soon 
after the recovery from the empyema and the 
development of these symptoms showed hernia 
of the stomach and part of the colon into the 
left half of the thorax. In January, 1935, the 
patient came to the hospital for one of the at- 
tacks of pain and another roen:zcanogram 
showed practically the same findiags—the 
stomach, the left half of the transverse colon 
and the first part of the descending cclon were 
in tffe thorax, completely compressing the left 
half of the lung. 

The remarkable points about this case were 
the enormous displacement of the abdominal 
viscera with only relatively slight symptoms 
and that the patient had had this condition 
for such a Jong time, seventeen years, without 
any serious ill effects. —dudrey G. Morgan. 


. ABDOMEN 


KabRNKA, S. Observations radiologiques de 
lautomatisme de la formation des plis 


muqueux du tube digestif. (Roentgza study of 


automatism in the formation of zhe mucous 
folds in the digestive tract. „са rzziof., 1935, 
16, 311—332. 

The author reports observations made in the 


course of roentgen examination whxch give e fur- 
ther support to Forssell’s theory tha: the mu- 
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cous membrane folds in the digestive tracy are 
forme? automatically. Changes took place in 
the reef of the mucous membrane in the inter- 
vals between contractions of the muscle wall 
under ordinary conditions or in experimental 
exam mations, showing that the changes were 
not brought about by muscle contraction. T he: 
movements of the folds limited to,the cana? 
were observed on minimum distention of the 
stomzch with a very thin layer of barium. 
More generalized movements were seen when 
the ssomach was progressively dilateg up to the 
usua! classical filling. è 

Changes in the folds were made by the proc- 
ess o! digestion independent of muscle move- 
ment. When meat was given the folds increased 
in number in the first stage of digestion and 
later in caliber and the “digestive pockets” 
formed by Forssell were seen. In the coloh the 
caliber of the folds was increased by castor 
oil (the effect of congestion) and decreased by 
a sal ne purgative (the effect of withdrawal of 
watc-). Both the form and caliber of the folds 
vasmcs depending on whether the examination 
is made after oral or rectal administration. 

In interpreting roentgenograms it is necés- 
sary то be familiar with the functional changes 
in relef in order to be able to differentiate them 
frar pathological changes. They may be 
brevght about by various factors in the exami- 
nation as well as by factors which have nothing 
to do with the method of examination. For in- 
stance, they may be affected by the tempera- 
ture of the opaque substance, the presence of 
digestive juice on the surface of the mucous 
merabrane, the conditicn of the intestine due 
to the previous administration of various pur- 
ga-i.es or liquid enemas and the composition 
of the contrast medium. The technique used 
to make the folds visible must also be taken 
inte consideration and the fact thgt the exami- 
nat on may have been made in the course of a 
mecical treatment.—dudrey G. Morgan. 


Акан, ]. Die Bedeutung des Cannon-B&hm- 
s-hen Punktes für die funktionelle Gliede- 
ming des ickdarms. ( (The importance of the 
Cannon-Bóhm point in the functional seg- 
rientation of the large intestine.) Fortschr. a 
« Geb. d. Rüntgenstrahlen, May,1935, 57, 508. 


The Cannon-Bóhm point is at the junction 
of ће first and middle thirds of the transvefse 
celan. It is not a sphincter but sometimes а 
cer7raction ring forms at this point due to dif- 
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{егет nerve supply of the colon above and 
below .t. The two nerve supplies (from the svym- 
pathetic and para-sympathetic systems respec- 
tively) may work together or oppose each other. 
The latte occurs in "ascending colon obstipa- 
ion" (Aszendenzobstipatiorf. The second 
unctional past of the colon has a specializec 

ave-l: ке fhovement; that of the first part is 
of varying type of short wave movement. Anti- 
pertstaksis may occur. Їпсобгйїпайоп of the 
lower colonic nerves secondary to kidney anc 
pelvic disqrders may lead to overstimulation of 
the bowel. Contraction of the second pcrtion 
may result from various abdominal diseases 
extrins.c to the colon, such as gastric or duo- 


denal alcer, renal or pelvic disease-——F. T. 
Leddy. * 
CLAwsEN, А. Fall von röntgenologisch wahr- 


nehr barer Magenamyloidose. (А case of 

gastric amyloidosis studied roentgenclogi- 

cally ) Fortschr. a. d. Geb. d. Rontgenstrehlen, 

May 1935, 57, $28. 

The author’s case, one of long-standing 
tuberculosis, had been diagnosed pyloric steno- 
si$ probably from tumor or fibrosis. At autopsy 
widespread amyloidosis of the stomach and 
other c-gans was found. From a review о the 
literatu-e Clausen points out how the lesion is 
commonly mis-diagnosed carcinoma.— K T. 


Leddy. 


Corpiner, G. К. Marner, and Саітнков, G. 
T. Radicgraphic diagnosis of gastric and duo- 
denal ulceration. Lancet, April 28, 1932, /, 
885-88. 

Berg’s aimed closed compression exposure 
method is the most perfect method of examina- 
tion at zhe present available for the diagnosis 
and investigation of gastric and duodenal ul- 
ceration. Byi its means the fleeting image ot the 
screen is máde permanent on the roentgeno- 
gram. 

For tre proper appreciation of the methed a 
thowough knowledge of the roentgenographic 
appearances of the normal gastric and duodenal 
mucous membrane is required. From the 
fundus, where the folds are arranged as a cəm- 
plicated network, they run longitudinally 
through the body of the stomach. Usually wo 
to four straight folds can be seen along the 
lesser curvature, constituting the “gasrie 
street" or "pathway of Aschoff.” On the grezter 
curvature the arrangement of the folds cem- 
monly gives a dentate appearance, becaase 
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folds mining from the anterior to the doste-ior 
wall are seer at right angles. At the ircisu-a 
angularis rhe longitudinal folds tend to become 
curvéd o: spi-al towards the greater ct pvature. 
Towards the pylorus the folds converge па 
radial manner and are continuous with Же 
folds visible n the pylorus itself. In the irst 
part of the duodenum the 105 are arrar ged 
longitudinally, as in the stomach, although a 
transverse arrangement may be visibl2 сип 
contractions. 

Only the demonstration of the ulcer n che 
on the roentgenogram warrants a roent zemo ag- 
ical diagnosis of the presence of ulcerit'or. 
Every niche should, if possible, be saowr in 
two pkines, Le., the ulcer niche in profile б=т 
described by Haudek in 1910) and tae u cer 
niche “en face” called by Berg a “relief niche.” 

The recent ulcer, seen “еп face,” shows cs а 
sharply defined round or ova  punchei-ou- 
area surrounced by a zone of inflar matory 
edema. As healing takes place the “еп ас” 
niche leses its definite outline, the circular im 
flammatory reaction disappears, the nche >e- 
comes smaller and irregular and there may be 
radial consergence of mucosal folds. Fina lv, a 
star-shaped scar replaces the nicae. The prole 
niche varies greatly in appearance, being cap- 
shaped in the more recent ulcers and спот or 
funnel-saaped in the more chronic forms. Or 
either devs a concave indentatien correspor d- 
ing tc the circular zone of inflammatory edema, 
of infiltrative -hickening of the submucosa ов 
of scar tissue formation and resultant contrac- 
tion.—L. ЁЎ. Csmond. 

. 
WiLBurR Юзу1снт L., and Оснзчек, Haroen 

L. The zssociation of polycythemia vera ала 

peptic ulcer. Ann. Int. Med., Jume, 1935, à, 

1667-1672. 


In an mvestigation of 143 cases of droved 
polycythemia vera, of which bu- *9 received 
gastrointescina roentgen study, 12 cases, ог 
8 per cent, presented roentgenol@gical or patho- 
logical evidence of peptic ulcer. A contro. group 
of cases cf hypertension showed am inddenze 
of but 2 per ceat. In то cases with loca-iom in 
the duodenum. 9 were demonstrated by tae 
roentgen examination, 1 by necropsy. Two of 
the patiemts gave no suggestive dinical sym> 
toms. In 7 cases the ulcer history antedated 
that of the polycythemia vera by at least ome 
year, in ome patient by twenty-one years.— 
W. R. Brocksher. 
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Comanpo, Harry N. Primary isolatec lympho- 
granulomatosis of the stomach. 47%. Surg., 
Feb., 1935, 30, 228235. 


Repórt is made of a case of lymphogranulo- 
matosis of the stomach, the eighth reeorded, in 
which roentgen study demonstrated an infil- 
trating lesion of ghe distal portion o the pars 
media and the proximal part of the pylorus. A 
partial gastrectomy was performed wath subse- 
quent full recovery. All recorded cases support 
surgery as the proper mode of егар. W. А. 
Brooksher. 

. 
Perersen, G. Fr. Contribution to the roentgen 
symptomatology of benign stomach tumors. 

Acta radiol., 1935, 16, 616-620. 


Benign tumors of the stomach are rare and 
therefore the literature contains relatively 
little about them. The author describes 3 cases 
in which the roentgen diagnosis was confirmed 
by operation. Examination in the frst case 
showed a polyp of the mucous membrane, in 
the second а myoma complicated b- juxtapy- 
loric ulcer and in the third a papillary adenoma. 
He then discusses a case described b. Claessen 
of hydatid tumor in the wall of the stomach. 
He discusses the roentgen symptoms, and in 
each case the history, clinical data, che results 
of operation and its effects.—Audrer G. Mor- 
gan. 


MarrEvcci, EUGENIO. Aspetto radio ogico dello 
stomaco dopo l'operazione di Ju&d.cRoentgen 
appearance of the stomach after J кіс’ oper- 
ation.) Radiol. med., Aug., 1935,22, 787-790- 


Judd’s operation is one of the newer opera- 
tions used in the treatment of gast-oduodenal 
ulcer. It consists in resection of the anterior 
wall of the bulb of the duodenum, a frequent 
site of duodenal ulcer and of the two anterior 
thirds of the pyloric sphincter; the lateral mar- 
gins of the transverse opening are sı tured with 
median vertigal sutures. The au-hor made 
roentgen examinations of patients after this 
operation. He found that the stomach filled 
quickly with opaque paste as if it were an inert 
sac but that it emptied very slowly ss if gastric 
tonus were decreased, that of the circular fibers 
being affected more than that of th- longitudi- 
nal fibers. This condition of complete inertia 
may last more than an hour and then very slow 
peristaltic movements begin. Comp ete empty- 
ing of the stomach required more than five 


Abstracts of Roentgen and К зайт Literature 


NOVEMBER, 1936 
hou-s while under normal conditions it Takes 
plac in two hours. Rapid roentgenograms in 
seri-« showed in some cases a picture of diver- 
ticu т high up in the first portion of the dup- 
denim; they were in the tract iler. d 
belcw the gastrbduodenal suture. With Vall 
bora * combined method with the patient lyin 
down the new opening could be disictly see 

Th- author believes the decreased , motility 
is cavsed by two factors—first, the “Шеги of 
the acid gastric juice by the alkaline intestinal 
fluid. and, second, impotence of the geurovege- 
tat- nervous system of the stomach caused 
by тэе operation on the pyloric sphincter.— 
Adin у С. Morgan. 


Fraeann-Dant, J. Über den Nachweis der 
sogenannten " Kongenitalen Pylorus-Hyper- 
trephie durch Róntgenuntersuchung. "(The 
cemonstration of so-called hypertrophy of 
th- pylorus by roentgen examination.) Æcta 
rasiol., 1935, 16, 333-344- . 


“Le author maintains that the so-called 
hyvertrophy of the pylorus is not really а 
hypertrophy of the pyloric ring but of the pfe- 
py cc canal, the canalis egestorius. Ordinarily 
the roentgen diagnosis of this condition has 
beer based on the indirect signs or enlarged 
sten ach, retention, hyperperistalsis and a char- 
acreastic rhythm of peristalsis. The chief clini- 
cal ign is vomiting. But now it is possible*to 
demonstrate it directly by showing the narrow 
ne=cle-like lumen of the canal. 

Tae child is examined after eight hours’ fast- 
ing, being given со gm. or more of a thin aque- 
ous »arium solution (1:2) given from a nursing 
bottle or with a teaspoon in about fifteen 
manites. It is not advisable to fill the stomach 
wel a sound. The examination is best made 
wel the child in the right abdominal position, 
so tnat the retroverted canal appéars between 
the dilated stomach and the spinal column. The 
chili is held in the examiner's hands so that 
the abdomen can be palpated and the contrast 
mecium pressed through the narrow lumen of 
the canal into the duodenum. The hands must 
be protected*with leaded gloves. 

"aree cases are described, the last of which 
cane to autopsy as the child died of pyelone- 
pËr tis. Autopsy showed that the needle-like 
luren demonstrated in the roentgen examina- 
tior was really the lumen of the hypertrophied 
cenal and that the pyloric sphincter had little 
tc do with the stenosis.—d4udrey G. Morgan. 
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Ras, Anpuixo. Sul comportamento raciolo- 
gico del duodeno in presenza di tumər gas- 
trici. (The roentgen appearance of the duo- 
denum in tumor of the stomach.) Redial. 
*med., Sept., 1935, 22, 805-829. 


In a study of many tumors of the stomzch it 
as been fpund*that in tumors of the lower part 
ch there are quite frequently "unc- 
anges in the duodenum conssting 
an atony of the bulb or a stasis ef the 
infe o- flexure. These changes are found rot 
only ir cases of incontinence of the pylorus but 
2050 in cases in which the emptying time 15 re- 
tarded. The various forms of stasis of the duo- 
denum in the different portions of the orgar 
are illustrated with roentgenograms and their 
relaticn to the special site and extent cf the 
tumog of the stomach discussed. This stasis of 
the duodenum seems to be functional :athe- 
than mechanical in the majority of cases and 
by a careful study of its site and form it тау 
be possible to draw certain conclusiors in re- 
gard t» the extent and diffusion of the «tc mach 
tumor which is causing it. Stasis in the lower 
part of the duodenum is of the greatest = grifi- 
cance as it is due to secondary diffusion of the 
tumor to the adjacent peritoneum or giaads.— 
Audrey G. Morgan. 







Barazar, I. J. Zur Kasuistik der Cho ecochc- 
ducdenostomie. (Passage of contrast ‘rem the 
ducdenum to the bile ducts after choledc- 
choduodenostomy.) Acta radiol., 70, 
596-600. 


1955, 


The author describes a case in which contrast 
medium passed into the extra- and intrahepatic 
bile ducts following choledochoduodenosto- 
my fer severe cholecystitis and compression 
of the cystic and common bile ducts by a 
tumo“ of the head of the pancreas. Although 
the contrast medium remained in the bile ducts 
longe- than 120 hours after the meal there was 
no ascending infection. The increased bi irubin 


cantent in the blood serum and the ргеѕ-псе of 


urobiin and urobilinogen in the urine »r»bab y 
indicated injury of the liver parenehyma. 
Roentgenograms of the case are ereserted.— 
Audrey С. Morgan. 


BALDELLI, Giovanni. Sugli aspetti rad ologici 
del bulbo duodenale ulceroso in rapporto 
all fasi evolutive e alla durata del a malat- 
tia. (Roentgen appearance of the ulcerated 
bulb of the duodenum with relation to tae 
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stages о: development and the Juratien ofthe 
disease. .47~h. di. radial. „ Jan.-Feb., 1935,74, 
c—28&. 


Оп the basis of a careful clinical and rÓeatzea 
study ef 55 cases of ulcer of the «uodenum com 
firmed bv operation, the author draws cer aia 
conclusors ir regard to the yeentgen аррег - 
ance cf tne diseased duodenum az different 
stages of tae disease. His findings are ill istrz ted 
by roeatg=nozrams. 

The mcs: important symptom, the niche, s 
“ound im c bout 79 per cent of the cases and its 
most trequent site is on the anter or suraee 
of the bub at an average distance of atout 2 
гт. fram the pyloric ring and at this site t s 
most readily visible when the bulb is sera- 
2vacuatec. The niche is smaller at this site than 
at other s tes. particularly on the posterior su-- 
face. The ulcer is generally solitary but is md- 
tiple im about 8 per cent of the cases. 

In tae 35st stage of the disezse there ar^ ro 
malformatiors of the bulb. This stage ass 
from = ‘ew months to a year cr two after the 
beginning of symptoms. It is caaracterized Ву 
a superneial niche which may or may act be 
surround-d by a peri-ulcerous halo. There ace 
no spastie or organic malformations of the bu b 
and the oulb 15 often dilated, hypoton c and 
fills readly with barium and 2mpries slew y. 
The тїсһ= and the halo aroune the ulcer may 
disappea- in periods of quiet and after he ncr- 
rhage. N> signs of periduodeniis are found on 
орегапог. 

In -he second stage typica! malfcrma ions 
are seen. This stage lasts from the second to 
the thirc year and is characterized by mcre 
marked end more extensive intammaticn than 
the first stage. There are spastic and orgaazic 
malfe-matioas and регіуіѕсегийѕ begias. There 
may be »sevdo-diverticula whch may react a 
large size but are unstable. Ir this stage # the 
ulcer is marginal or paramarginal Akerland’s 
typical butterfly or cockade picture; may be 
seen; if he ulcer is parietal сле ГУР cal hoar- 
glass in the middle of the bub" may be se-n. 
Oper-t:cn shows periduodenits localized £t ‘he 
site œ the spasms. 

The third stage is that of atypical ma forma- 
tion. 1 s seen in ulcers five to seven years of 
age. The atypical malformatiens may show | he 
corallifo-m, orchid or flame tyres,the aiche may 
be more or less visible or it may be Багі toin- 
divicuakze it among the images of pseudo- 
diverticulum from perivisceritis. Anztemiczlly 
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the perivisceritis has extended to the greater 
part of the bulb, with a tendency tc Geatriza- 
tion and sclerosis of the walls. 

The fourth stage is that of contractién and 
stenosis of the bulb. This includes ulcers from 
eight to ten years of age. The bulb is greatly 
contracted with the lumen often reduced to a 
very small сапа? with more or less regalar and 
semi-rigid walls. If the niche is large and pro- 
jected on the outline of the bulbit may be easy 
to see it, but generally it is not visible, probably 
from callosity of the margins which prevents the 
entrance of the barium, or from cicatcization. 

€f course the boundary lines between the 
different stages are not always distinc: and the 
times given are not definitely fixed as some 
cases progress more rapidly than others, but in 
general this classification holds good. —.dudrey 
G. Morgan. 


ABELL, Irvin, The diagnosis and treatment of 
diverticulitis and diverticulosis. Surg., Gynec., 
& Obst., Feb. 15, 1935, 60, 370-378. 


Diverticula are noted at all points in the 
intestinal tract from the pharyngo-esophageal 
junction to and including the rectum. They 
occur as sacculations projecting from varying 
portions of the circumference of the intestinal 
tube— mesenteric, antemesenteric and lat- 
eral. They may range in number from one to 
several hundred. They are usually single in the 
esophagus, single or comparatively few in the 
duodenum and jejunum, chiefly of the Meckel’s 
type in the ileum and they reach their greatest 
profusion in the colon, particularly in the left 
hal& Diverticula have been describec as con- 
genital or true, and acquired or false, the former 
containing all the coats of the intestinal tube, 
the latter representing protrusions or aernia- 
tion of the mucous and submucous coats 
through apertures in the muscularis. The term 
diverticulosis connotes the presence of such 
sacculatiofs while diverticulitis imph-s the 
varying changes which occur as the result of 
inflammationeand irritation. 


Pharyngo-esophageal Diverticula. The level of 


the lower border of the cricoid cartilage is an 
occasional site of pulsion diverticula. The longi- 
tudinal muscle fibers diverge at this pcint to 
their insertion in the cricoid cartilage; the gap 
created by this divergence is filled in with the 
transverse and oblique fibers of the inferior 
constrictors, forming a thin muscular coat 
weaker than the remaining portion cf the 
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pharyngo-esophageal tube. As a result ofres- 
sure from within, separation of the muscle 
fibers occurs coincident with a protusion of the 
mucesal coat. Always small in the beginning, 
they may attain almost incredible sige. The ên- 
trance to the sae is always on the posterior wall 
but che sac itself as it develops pursues a dow 
ward course along the esophag ° far mo 
frequently on the left than on the 
exceptionally long ones reaching at tà 
into -he thorax. 

De=p-seated diverticula of the esophagus are 
much rarer than those at the upper end, ase 
usually of the traction type, and rarely occa- 
sion symptoms unless associated with cardio- 
spasm. 

Dirdenal Diverticula. These are mot infre- 
quent, being found in all three divisions of the 
duodenum. Diverticula are less frequently ob- 
servec in the upper portion of the jejunum and 
with the exception of the diverticulum of 
Meckel are seen but rarely in the ilewm. The 
opening into the sac is situated on the mesen- 
teric :ide. Both the congenital and acquired 
types are found in the small intestine, the latter 
being most frequent at and after middle age. 
They occur most frequently on the mesenteric 
side or the bowel where the vessels penetrate the 
muscularis, and they vary in depth from 1 inch 
to 2 mches. The congenital or true type has 
been round in infants at birth and is usually 
single. The most frequent location in the duo- 
denum is near the papilla of Vater. Diverticu- 
10515 о? the small intestine may exist throughout 
life without giving rise to symptoms. Diagnosis 
cannot be made on clinical evidence alone; the 
conditon however may be diagnosed with a 
high degree of accuracy by the roentgen ray. 
The complications of diverticulosis of the small 
intestine, which demand surgery for relief, are 
divertaculitis, suppuration, perigliverticulitis, 
perforetion and intestinal obstruction. 

Mecéel’s Diverticula. The most commonly 
observed diverticulum of the ileum is the per- 
sistent intra-abdominal portion of the vitellihe 
duct. It may be found at any point of the small 
intestine below the duodenum, the usual lo- 
cation being from 10 to 30 inches above the 
ileocecal opening. Its usual attachment is ante- 
mesenteric and its length varies from asmall pro- 
trusion to one 333 inches long. Its incidence as 
estimated from autopsy statistics varies from 
1 to 2 per cent. It is a prolific cause of intestinal 
obstruction as a result of its attachment to the 
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anha or to some other portion of the parie- 

tal perroreum, mesentery or intestine, result- 

ing in constriction, bend or kinking from 
* traction. Diverticulitis closely resembles ap- 

репаїстгї#їп its symptoms and sequelae. Rer t- 
en studies have been of little value ir the 
ecogn=tiqn_ offMeckel's diverticulum (Pfahler 
2 cases recognized preoperatively; 
oentgen studies are sometimes helpful 
g at a diaguosis by exclusion). Aschner 
arelitz in 1930 collected and studied 33 

reported eases of peptic ulcer in Meckel’s 

diverticulum and the ileum. The most common 
* „symptom was the passage of fresh blooc and 
clots per rectum. 

Diverticula of the Colon. These are by Ёт the 
most frequently found diverticula, occusr ng in 
5 pepeent of all persons over forty yecrs of 
age. Fighty-five per cent occur in the descend- 
ing союп and sigmoid, and practically all are 
of the acquired type consisting of mucosa end 
subm: fosa covered with peritoneum. Тасе are 
no symptoms referable to simple divertculosis. 
The percentage of such cases that ultimately 
davelep diverticulitis and present sudp-ctive 
* symptoms is conjectural, but has beer esti- 

matec at from Io to 20 per cent. [n the presence 

of diverticulitis one of several results mzy foL 

low: namely, resolution, perforation wih re- 

sultart diffuse peritonitis, abscess; perforation 

intp а surrounding viscus; ischiorectal abscess; 
* and tüickening of the gut wall, mesoceli-, and 
surrounding fat so that obstructions of varying 
degrees result. Roentgen study constitutes the 
most mportant aid in diagnosis, not only locat- 
ing the site of the lesion but determinmg as 
well tae extent of the involvement. 

A study of the recent literature indicaces the 
incidence of carcinoma developing on liertic- 
ulitis at from 1.7 to 8 per cent.— 7. IT. Vastine. 

e 
STENsTROM, Bo. Das Polyposisahnliche <olon- 
rebef, unter Unstánden ein Réntgersymp- 
fon bei Pankreasaffektionen. (A colo relief 
resembling that of polyposis which is under 
some circumstances a roentgen symp-om in 

diseases of the pancreas.) 4cta айю, 1935, 

16. 589-595. 








The author gives a brief review of the roent- 
gen symptoms generally seen in diseases of the 
pancreas and calls attention to the fact that 
* some of the fatty feces which are characteristic 

of this disease may adhere to the walls of the 
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intestine. 17 that case the relief after a roentzen 
enema res mL.les the picjure caused by peh- 
posis anc the author considers this on» of the 
indirect sans of disease of the pancreas. He 
discusses ле differential diagnesis of tais œn- 
dition from polyposis. He describes ага il us- 
trates wita rcentgenograms 4 cases of d sezse 
of the pancreas in which pronounced charges 
in the reif o7 the intestine of this nature vere 
found.—"udiey С. Morgan. 


FirzwitlLiams, Duncan C. L. Carcinoma ot -he 
rectam. Lancet, April 21, 1934, 7, 342—834. 


There гте three varieties ог Arms o° grevth 
in rectal carc noma: (1) the pacilloma or cali- 
fower mass where growth is pronounced znd 
ulceratiem is it a minimum; (2) the acenoE or 
commor 3orn is the opposite, as here grcwth 
is at a r1 nirum and destruction is at a maxi- 
mum;(; the colloid form is rare and is really 
a degen: maticn of the other two types. 

The == оа of spread is discussed, ca ing 
specia: г sten-ion to the frequency of retasasis 
to the | wer by way of the veins of tke be wel. 

Wher zhe various conditions whick exis: in 
the rættum are considered there appears m be 
very htz£ waich can simulate a real y estab- 
lished cancer. Intussusception of а simple 
papillomatous growth may take place, bu- the 
tumor ean be felt floating in che bowe. The 
lumen is 1 the center. Some cases of divert culi- 
tis mar simulate early carcncma, bat the 
roentgen examination will distinguist tien at 
once. In aiagnosis the roentgen exami ia-ieg by 
means 5 the opaque enema gives a zood dea 
of the estent of the growth and the roxlity 
of the »ewel. 

In addition to the recognized forns o` sur- 
gical pracecure, the author believes racium 
therap- 5s cf value in checking the zrowth of 
the maor. A well-protected tube*of radium 
contairi-g about 30 mg. is passed -hrowzh a 
narrow sgmoidoscope in the celastomy opening 
to the sericture. This is left in place tive Leurs. 
The next day the same is done from the anal 
route. Гыз s repeated until a dose of abow- оо 
mg-hr. = given to the growth. This is repeated 
at mor Фу intervals for three montns A> the 
end of that time the growth has almost disap- 
pearec, or at all events is sterilized and Stther 
does rct grow at all or grows very showly.— 
L. Н. Csmend. 


714 
* 
GYNECOLOGY AND OBSTETRI 5 


Најкіѕ, Miron. Radiographic evidence of live 
birth. Lancet, July 21, 1934, 2, 124-136. 


Roentgenographic study of 6 in ants with 
extensive atelectasis which were borr alive and 
survived for periods from five minutes to eight 
hours is presentetl. The author supports Sidney 
Smith's statement that if a chilc has not 
breathed the stomach and intestines contain no 
air. It is believed that the presence of air in 
the stomach and intestines is due to swallowing 
and peristalsis. Some experimental work was 
dofie on still-born infants which supports this 
view. 

The author supports Dennen in the belier 
that roentgenography should be routine in the 
diagnosis of morbid conditions of the newly 
born and especially cyanosis, where i- is of dis- 
tinct help in determining the extent of atelec- 
tasis and the prognosis.—L. H. Osmcezd. 


TommasELLI, A. Sulla inopportunita d' intro- 
durre la placentografia nella pract ca radio- 
logica ostetrica. (The inadvisability of intro- 
ducing placentography into the roentgen 
practice of obstetrics.) rch. di radiot., Nov. 
-Dec., 1934, 70, 763-789. 


The author describes experiments 1 making 
the placenta visible in guinea pigs by means of 
roentgen examination after the admir ‘stration 
of thorium preparations. The findings are illus- 
trated by roentgenograms and histolcgical de- 
scriptions and photomicrographs are given of 
the findings in the various organs after pla- 

. 5 

centography. He concludes that it мов! be an 
absolute mistake to introduce the practice of 
placentography into obstetrics for the purpose 
of the diagnosis of pregnancy. The -oentgen 
picture of the placenta is brought abor + by the 
deposition of thorium salts in the lacumar net- 
work of the placenta and so the orgam cannot 
be rendered visible until near the en 1 of the 
third month of pregnancy. Moreover -he tho- 
rium salts have an injurious action on the 
organs of the mother, particularly tae liver, 
and on the fetus.—Audrey G. Morgan. 


GaLrrr, Ligorio. Valore dell’indagine radio- 
logica in un caso di cisti ovarica. (Value of 
roentgen examination in a case of ovarian 
cysts.) Radiol. med., Sept., 1935, 22, 29-838. 


A case is described in an unmarried woman 
twenty-four years of age who about two months 
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bewore had begun to feel intense pain if the 
riga: lower quadrant of the abdomen which was 
аг коц ей to appendicitis. After а few days 
anether physician examined her and said she 
had an abdominal cyst. In the meantime the 
patient had noficed an enlargement of the a 
dom-n. There were no specia® symptoms 
firs -xcept a feeling of weight in 
bur fhis was followed by difficulty in 
anc л urination which necessitated 
тасса. Deep palpation showed a large 
elaste mass in the lower half of the abdomen 
anc another mass in the right upper quadrant. 
Biraznual palpation did not show any connec- 
tior »etween the kidney and the mass. This 
uppe- mass had escaped the attention of the 
other physicians and in fact of the author him- 
self until its presence had been shown y two 
roeatzenograms. Roentgen examination showed 
caldfed spots in these masses which suggested 
tha: -hey were dermoid cysts and their location 
and fhe displacements of the intestine caused 
by them showed that they originated from the 
оуагу. The one high up in the abdomen had a 
long »edicle. The diagnosis in this case woyld 
have been impossible without the roentgen 
exam nation. The appendix had been pushed 
upward and fixed in an abnormal position by 
adh-sons. Deep palpation over it caused in- 
tense dain. The visibility of the outline of the 
lower -yst may not have been due to calcifica- 
tion c its wall but to the transparency of the 
coloa surrounding it. Roentgen examination in 
different projections is of the greatest impor- 
tanc? іл the examination of these cases. As the 
teeth т the cystsare apt not to be mature they 
may be mistaken for ureteral calculi, a mistake 
whica сап be avoided by roentgen examination 
in diferent projections.—Audrey G. Morgan. 








GENITOURINARY SYSTEM 
Cana, Georce F. Air injection to demon- 

strae the adrenals by x-ray. ў. Urol., Sept., 

19, & 34, 238-243. " 

The author injects the measured amount of 
air dr-ctly into the perirenal space by direct 
pressure, m&king no attempt to determine the 
amoun- of pressure applied. The injected air 
can be displaced in the desired direction by 
manua! pressure, slowly infiltrating through 
the fascial planes. Roentgenograms made twelve 
to thirty-six hours later are satisfactory Tor 
visuaization. The method has been found to 
be of value in demonstrating both pathological 
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mal adrenals. No ill effects have been 
observed. The technique is detailed and illus- 
trative roentgenograms are presented —W. R 
Brooesher. 

e 

"vna No, Luici. Su alcuni aspetti pielog-afiche 
del “тепе mobile." (Roentgen appezr: псе of 
floatingkjdney.) Radiol. med., July, 1635. 22, 








nical symptoms of floating kidrev are 
indgMnite and it is sometimes of great mpor- 
tance to make a differential diagnosis. Rc=ntgen 
exam nation is the only reliable means. o: mak- 
Jing the diagnosis early. The author descibes a 
"sign which he has found very characterstic of 
floating kidney, particularly in the early stages. 
It is sometimes obscured in the later stages 
when, there are serious symptoms such zs 
hydrenephrosis, hematuria, pyelonephrits, etc., 
but a- that time the diagnosis can be made 
clinically. 

The sign consists of a protrusion of the pelvis 
at about the middle of the upper-intern.l out- 
line; it may be only a slight protrusion or an 
exjrecae one which may be called a rea! gbbus. 
This must be differentiated from the -ibbus 
which appears in dilatation of the pelvi: from 
obstruction to the outflow of urine, anc from 
those transitory protrusions which cceur at 
certa:a stages in the course of kidney farctior. 
In these cases there is a special arrangement cf 
the ureter and pelvis which was described by 
Hutter and called the psoas sign. The mediaa 
outline of the pelvis and the upper part of the 
ureter is adapted closely to the externa! margin 
of the psoas. This psoas sign does not appear in 
floating kidney. 

Roentgenograms and diagrammatic sk-tches 
are туеп illustrating this sign.—dudmy G. 
Morgen. 


е 
KJELLBERG, SVEN Rorawp. Fälle mit geschich- 
teten und facettierten Nierensteinen. ‘Cases 
with stratified and facetted kidney stones.) 
* Afta radiol., 1935, 16, 571—576. 


A number of authors have called a-t-ntion 
to the fact that kidney stones mayebe facctted, 
particularly when several small stones 3e to- 
gether in a large cavity, as for exampl im a 
hydronephrotic kidney. The stones ma~ also 
be stratified but it is very rare to find stones 
that sre both stratified and facetted. The 
author describes 2 cases in which this oecarred, 
making the stones look like gallstones. and 
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cites the few cases that have been describec in 
the lrerature. 

One o the conditions necessary fer th- Pr- 
matien of stratified and faceted stone; 5 he 
presenceof pyonephrotic or hyz ronephrcti- kd- 
ney. In erder for a stone as large as that іл cne 
of the authcr's cases to develep and have -he 
freedem of movement whicheis necessary or 
the production of facets the kidney pelvis mast 
be coasiderably dilated —duseey С. Morze2. 


NERVOUS SYSTEM 


Porro, М№Мієого. L'esplorazione rzdiolog ca 
dello spazio sotto-aracnoideo—m elog-a#za. 
(The roentgen exploration ef the suba-ach— 
noid и-и ану Кайго!. net, 
Maz. 1935, 22, 457-486. 


The author reviews the diferent mstacls 
that have been used to diagnose the local 22 con 
of сог1р-еѕѕ:опѕ of the spinal cord. Most of 
these me-hods, he savs, only show the ex: sserce 
or theabsence of partial ог tota. block. V v2lcg- 
raphy is the only method wich shows ne 
exact site of the compression. It is true -hat in 
a few cases the introduction of air imtc te 
subarachnoid space may show the local zation 
but in the majority of the cases the imte-preta- 
tion of the -esults is very dificult, as is æd- 
mitted by Dandy himself, the author o: ne 
method. 3ut with the use of a contrast medium 
not only is the localization shewn but l5 ts 
relatien to the vertebral column, which s сту 
useful to -he surgeon; and by combining lar Ar 
puncture with high puncture me surgecn тау 
determim= exactly the number cf vertebrae that 
must be ncluded in the laminectomy. 

The avthcr gives his reasons for pre'e riag 
Hipiodel as a contrast medium and describes ts 
physieochemical and physiologieal provertes as 
well as the ccntraindications of the methoc aad 
its by-efiects. He describes in detail the two 
techniques used—introduction of the Гросо! 
trom below end from above. 

My-lography is of special value in т 112116 
tumors o` th spinal cord whica*can oft2r mot 
be der crstreted in any other way. The surzeen 
may be certa n that if there is permanent a-rcst 
of the | piodol there is an orgznic legom. Tae 
arrest mast be durable, however; t-arsto-y 
and partial a-rest with atypical images mu:t эе 
ignored. 

However myelography does not show tae 
nature of the compression. Certain typical р=- 
tures suca as that of the helmet-shaped паа ze 
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with the éoncavity toward the obstacle and 
serrated stripes of lipiodol surrounding a defi- 
nite segment of the hypertrophied сохі may 
justify a definite diagnosis of extramedyllary 
tumor, which may be intradural or extradural 
while a festoon image is typical of intramedul- 
lary tumor. But a mere arrest of lipiodol does 
not show the natare of the compression and it 
is nccessary to study the history, make a zare- 
ful neurological examination and a rcertgen 
examination of the spinal column also. А thor- 
ough study of compression of the corc should 
include a complete neurological examination, a 
preliminary examination of the spinal cord in 
the anteroposterior and two lateral directions, 
examination of the spinal fluid and lipiodol ex- 
amination of the subarachnoid space. 

Seven typical cases are described aad illus- 
trated with roentgenograms.— Audrey G. Mor- 
gan. 


CanpiLLo, Funro. Le alterazioni radiografiche 
della colonna nei tumori endorachidiani. 
(Roentgen changes in the spinal cclumn in 
intraspinal tumors.) Radiol. med., June, 1935, 
22, 563-579. 


Twelve cases of intraspinal tumors are de- 
scribed and illustrated with roentgenograms. 
The author examined these cases carefu ly with 
a view to confirming or refuting the work of 
Elseberg and Dyke, who reported their indings 
in the Bulletin of the Neurological Insitute of 
New York in 1934. They claim that tumors of 
the spinal cord can be localized by measuring 
the minimum distance between the internal 
margins of the peduncles of the vertebrae on 
the roentgenogram taken in the sagittal direc- 
tion. In order to do this of course it is recessary 
to know the normal distances in the afferent 
vertebrae. They measured the distances in 100 
normal subjects and worked out a graph show- 
ing the distances in the different segments of 
the normal spinal column. They also attach 
great importance to the form of the :nternal 
margin of the feduncles. 

From a careful study of his own cases, the 
author comes to the conclusion thet their 
method is of no value. There are, however, 
changes in the spinal column, in some cases 
gross, in some fine, which help in localizing an 
intraspinal tumor by means of simple roent- 
genographic examination, in about 40 per cent 
of the cases. There were such changes ir. 5 of 
his 12 cases. In the majority of the cases the 


and Racyim Literature 


NOVEMBER, 1936 
changes were in the laminae and the ro 
the ares and in the 2 cases of tumor of the 
caude «quina there were marked changes in the 
posterior part of the bodies of the vertebrae. 
This :s3Jogical as these are the parts that bousd 
the vertebral cagal and are first subjett to pres- 
sure bx the new-growth. The changes are gen 
erally sf the nature of erosion and OSS of su 
stance, more rarely direct miler 








sue is гагег and was found in Ay one 
cases. 

The author believes that by саге study of 
the rcentgenograms taken not only in-the direct 


backward and forward positions but in thes * 


oblique direction it will be possible to localize 

intraspinal tumors in many cases without the 
use of nyelography.—4udrey G. Morgan. 
A 

Kiexpack, R., and Mayer, Е. G. Uber mul- 

tiple Neurofibromatose. (Multiple neuro- 

fib-cmatosis.) Fortschr. a. d. Geb. d. Кё еп- 


strazlen, April, 1935, 57, 387. 


The authors describe a case of a young man 
who hzd had for years backache, fever apd 
weakness. Tuberculous spondylitis was sus- 
pected Roentgen examination of the chest 
showed a large lobulated tumor in the posterior 
mediastinum and marked erosion of the spine. 
A ther=peutic test ruled out lymphogranuloma. 
A provable diagnosis was made of a neuro- 
fibroma of the sympathetic with secondary in- 
volvcraent of the skeleton and early transition 
to ncurosarcoma.—F. T. Leddy. 


SKELETAL SYSTEM © 


Hiccti<s, J. B. Cleido-cranial dysostosis in the 
new-born. Brit. J. Radiol., Sept., 1935, 8, 
583—596. 

Tki- comparatively rare condétion of de- 
layec development of the membranous bones 
of the skull and clavicles is discussed and an 
illustrative case with roentgenograms is pre- 
sented. Of unknown etiology, amniotic bands, 
injury heredity, germinal abnormalities and 
arrett] development have been suggested as 
роѕѕй » causes. The differential diagnosis 
must consider intrauterine fracture, traumatic 
fractis at delivery, anencephaly, chondro- 
dystraphia, osteogenesis imperfecta, fetal 
rickets, syphilis and cretinism. The possibility 
of con usion in medicolegal work is mentioned. 
W. 2. Brooksher. 
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LA®, Ropert, and Owen, Trevor К. Renal 
dw&artsm associated with calcification cf 
arterizs and skin. Lancet, July 21, 193-, 2, 
135-1536. 

e 


An extessive search has revealed only 2 cases 
owing calcification of the arferies in chronic 
phrics gf chffdhood (renal dwarfism). Ir one 
rkedly enlarged parathyroids were 
and in the other case large doses of 
ad been given before the calcification 








A case isreported in which no vitamin D had 
bten admjnistered and no enlarged parathy- 
40145 were found.—L.H. Osmond. 


Ropcers, T. SraNLEYv, Peck, J. К. S, and 
Jure, M. Н. Lead poisoning in children. 
Laxcet, July 21, 1934, 2, 129-133. 


The importance of roentgenography in the 
diagnosis of lead poisoning in children 5 ius- 
trated By a case report, and a brief ou lire is 
giver of the effects of lead on the body enc the 
clinical aspects of poisoning in children. This is 
the frst reference to lead poisoning in caildren 
in the English literature since 1890. 

The roentgenographic changes produced by 
lead in the bones of children and young inmals 
as described by Park in 1930 and by Vogt and 
Coffey shortly afterwards is given together with 
differential features from scurvy, coagenital 
syphilis, healing rickets, and Alber--Schón- 
berg's disease (Albers-Schónberg's disease is 
rare and must be distinguished by the history 
anc clinical methods. In some there is a widen- 

*ing of the end of the bone, best seen at the 
lower end of the femur).—Z. H. Osmend. 


PavckE, A. Calcinosis interstitialis uriversalis, 
Fortschr. a. d. Geb. d. Róntgenstrahl-n, June, 
1935, 57, 


This is an uncommon disease of conaective 
tigsue with calcareous deposits in the skin 
around the larger joints. Paucke reports the 
case of a ten year old boy with this disease. He 
had limitation of motion in almost all his 
joints, particularly the hips and shoulders— 
a-ound which some of the calcium deposits had 
ulcerated. Characteristic roentgenogeams show- 
ing para-articular deposits of calcium are pre- 
sefted. The clinical aspects of this lesion аге 
ciscussed on the basis of this case amd a review 
of the literature.—£E. T. Leddy. 
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Ramspear, F. С. Calcinosis universtlis. esr. 
7. Obst. © Gynec., Nov., 1935, £5, 624-635. 


The author reports a case of general caleino- 
sis in à ten year old girl in which there wa; im- 
mediate mprovement of the vasospasm with 
absorpmcn of the calcium depesits fellow ng 
unilateral thyroidectomy and an atten pcec 
parathrro dectomy. The thyroid presented 
hyperp'as'a ut no demonstrable pathology vs 
noted in tre parathyroid. Clinically the pat ert 
presented a period of long-contiaued feve-, loss 
of weight in marked degree, scleroderma ard 
the depesttioa of large amounts of calcium - n 
the subcutaneous tissues, together with a Pe- 
ripherel vasospasm. Blood calcium and bloed 
phosphorus were normal. An underlvirg dss- 
turbance of the thyroid and the parathyrdd is 
considered the most probable etiological facter. 
— IF. К. Breoksher. 


Enza. NORBERT, and LIEBERMAN, PENJAN х. 
Мые myeloma. Ann. Irt. Mea., Mear-h, 
1935, 3, 1962-1070. 


A case of multiple myeloma clinwa ly sig- 
gestmg hvperparathyroidism is reported. Fol- 
lowing surgical exploration cf the meck fcr 2 
parathyrcid tumor, the patient succumbec to 
brorchepaeumonia. A carefel search аг aec- 
rops revealed no evidence o^ parathyrad tit 
sue. The similarity between myelomatosis апі 
hyperperathyroidism together with the labors- 
tory methods for their differentiation is dis 
cussed 7. К. Brooksher. 


Рета, C. Bs 
au csis of the shafts of long bones. 
Tuberc., Sept., 1935, 32, 285-293. 


Emnt cases of tuberculosis of tne saa ts o 
lorz hones are reported in all of waich definite 
рштопагу tuberculosis was present. Tae cline 
ca! symptoms were those cf a low-g-ade ben- 
abscess arising in the cancellous porticn of ће 
long bones and general toxic ѕутр-оте wer= 
net noted. The differentia! diagftosis rcm tke 
chmical end roentgenological viewpoints must 
censxler syphilis, pyogenic ostecmveits ird 
Brocie s abscess, occasionally blastom ycoss 
and -occidioidal granuloma. The ear yre2ntgen 
fdimgs appear in the cancellous pormor as 
rourded, clear-cut areas ef decreagec Censity. 
No miting region of bone sclerosis is ob serv-d 
noc any fading into normal osseous stractwres 
but rather an abrupt transition from tle mir- 


and Mepeiman, J. P. Taper- 
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gins of theŝe areas into apparently nomal bone. 
As the process extends the film suggests erosion 
from within. As the periosteum is reached new 
bone islaid down.—JF. R. Brooksher. ө 


DirrEHuNT, RicHarp B. Osteomyel tis in in- 
fants. Surg., Gynec. < Obst., July, 1935, 67, 
96-101. • 


In a child under thirteen years о age the 
following signs and symptoms suggest acute 
osteomyelitis: Abrupt onset with pa п which 
remains constant, loss of function, tenderness 
over the end of the diaphysis, fever, le ikocyto- 
sis, etc. Boils on the skin are the most frequent 
primary focus, otitis media next. In practically 
every instance osteomyelitis remains anrecog- 
nized and is therefore neglected in tne early 
stage when treatment would do most to prevent 
unfortunate sequelae. These sequelae are ex- 
tensive bone necrosis, multiple metas:atic le- 
sions, septic arthritis in the elbow ard hip, 
fracture and deformity, cardiac lesions, second- 
ary anemia and deformities due to diso: ders of 
bone growth. 

Acute osteomyelitis is a disease excl :sively 
of children; i.e., it is a hematogenous in-ection 
lodging in the end arteries and stagnant nous 
sinuses of the growing epiphysis. Osteon velitis 
supervening in an adult is in all probalality a 
lighting up of an ancient quiescent process ac- 
quired in childhood. The arteriovenous ar-ange- 
ment seems to be especially susceptible со the 
development of infection between the azes of 
five and eleven vears. Fortunately, the epi- 
physeal cartilage is thick at this time and r early 
always competent to prevent extension of in- 
fection to an adjacent joint. At the uppe- end 
of the femur and the lower end of the humerus, 
the epiphyses and the adjacent diaphyses are 
inside the joint capsule of hip and elbow, re- 
spectively; hence, rupture near the epiphysis is 
into the joint so that septic arthritis ensues. In 
all other joints there may be an effusion of tuid 
into the joint, rich in leukocytes, and wich 
looks like pus but is sterile. In acute osteomye- 
litis of a vertebral body, similar effusion occurs 
into the spinal canal and may be associe ted 
with symptoms of meningeal irritation. ' he 
duration of the invalidism is in direct ratic to 
the delay in the recogniton of the conditior in 
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the acute stage. Secondary foci in other bffes, 
because of immunization of the subject, are 
suba-ute in their evidences and hence easily 
overoked. А 
The author reports 3 cases of acyte oste- 
myel tis Іп infants under six months of age. 
У. Ы. Vastine. á 








Rore, НАко:р R. Primary costa 
lite Ann. Int. Med., August, 1935 
206 


Report is made of a case of primary osteo- 
myelites of the fifth right rib in a nine year old 
boy in which the initial roentgen stüdy made „ 
two weeks after onset was negative for rib 
pathelegy, but showed pleurisy and early pneu- 
monic nfiltration of the right upper dobe. An 
empyeraa subsequently developed and the rib 
condition was first demonstrated in a roent- 
genogram made thirty-seven days after onset 
of the cisease. Drainage from the infected rib 
occurred apparently into the pleural ¢avity, 
contrar- to the usual belief. Recovery ensued 
without operation other than thoracentesis. In 
this cerdition first symptoms were fever and 
localizec pain; first signs, local tenderness, è 
muscle spasm and pleural thickening accom- 
panied by a rapidly developing empyema. 
Roentge:-ray evidence followed development 
of the empyema and its drainage.— W. R. 
DBrookshe-. " 


ZIMMER, Ё. А. Die Syringomyelie unter Ber- 
ücksicl tigung ihrer róntgenologischen Diag- 
nostik und therapeutischen Beeinflussung. 
(Syringomyelia with special reference to its 
roentgen diagnosis and treatment.) Fortschr. 
a. d. G>. d. Róntgenstrahlen, March, 1935, 
34, 247. 

The ап пог discusses the pathologic anat- 
omy, clincal evolution and rogntgenologic 
characteristics of syringomyelia and places spe- 
cial emphæis on the changes in the bones and 
joints in this disease as illustrated by a case of 
kyphoscoliesis and one of at first atrophic type 
in the sho ег joint which in a four years’ 
evclution changed to the hypertrophic type. 
The author discusses the various methods of 


treating the disease and favors roentgen ther- 
apy.—E. T. Leddy. $ 
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FOREWORD 


THIS NUMBER of the AMERICAN JOURNAL OF 
RoENTGENOLOGY AND Карс л THERAPY is dedi- 
cated to George Winslow Hclmes by his former 
students and associates on the әссаѕіоп of the Six- 
tieth Anniversary of his birth end the Twenty-fifth 
Anniversary of his appointment as Roentgen- 
ologist to the Massachusetts Ge3eral Hospital. The 
publication of this Anniversa-» Number is made 
possible through the kindness ст the Editor of the 
JovRNaL, and the cooperation o` those who have at 
one time served under Dr. Hclmes for six months 
or longer in the Department >t Roentgenology of 
the Massachusetts General Fcspital as Assistant 
Roentgenologists, Residents, *3-aduate Assistants, 
and Graduate Students. All the papers contained 
herein were written by members of this group. 

To our former Chief, who kes endeared himself 
to all of us, we extend our heartest congratulations 
and felicitations! 


COMMITTEE TOR THE ANNW=RSARY NUMBER 
Jonn D. Camp, Chairmaz 
Ross GOLDEN 
AUBREY О. Hampton 
MEerRILL С. SosMAN 
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GEORGE WINSLOW HOLMES j 


RAHAM LUSK introduced tke in-ellectual pec zree. He traced*his own intelle tua! 
Ф ancestry to Lavoisier. George Hclmes' іпгеі ес па] pedigree is shorter, his scence 
being yoginger than Lusk’s. From the Adam of E.cetgenology, Roen-gen, he descends 
‘through Walter Dodd. To Dodd, his intellectual sirs, he owes his inspiration and zarly 
training in the science and art. Never has a child mere abundantly fulfilled the prc mise 
of a fine heritage. Holmes himself а25 now reached the grandfather stage in the preduc- 
tion of radiologists. Among his children are such mea as Sosman, Dresser, Camp, Gdden, 
. Reeves, Martin, Moore, Cartv and Werren, and these men in turn have begottem ntel- 
lectvally a third gerteration. It is 2 Lappy thing thi- when man breeds intellectually at 
* а he dots so far more rapidly than he can in the сатта] manner. Thus may he enjcy, as 
has George Holmes to the full, assocat. o3 with a larze progeny. . 
N Approaching more primitive consderations, we may say of Holmes that he is every 
inch a Down East Yankee with all the fine characteristics of that slow y vanishing race. 
Borr and raised in the state of Maine, to which region his forbears migrated fren: Massa- 
=> chusztts before the Revolution, beside the lovely b: ae waters of Penc»scot Bay, h2 got 
his schooling in Belfast’s public schools and tuned bs scul to the enveloping forest: and 
streams. That is to sav, he became a disciple of the immortal Isaak. Te this communion 
with nature we may attribute, at least ia part, that sweet serenity ard noble humility 
which*are among his outstanding attr- butes. Holmes is a simple man, if by simp e we 
mean straightforward, unassuming, free from сті є and pretension, conten- wita his 
work and simple pleasures. Intellectually he is a &penor man, full ef good, com mor 
А sénse and clear understanding and penetration into the problems of h s chosen sal ject. 
He is a good scientist because he combines keenness aad honesty in observaticn with 
imagination and with sound critical judgment. 

Everyone likes him because of his natural friendless and unselfishness. Also, -ecause 
he has a type of wit which makes hir sood compara. I do not believe that Holmes ever 
made an enemy, and that refutes a w secrack of cre of my forbears, that a mzn who 

* never makes enemies never makes aay -hing. Holmes has made friends contributiens to 
radiology, and, as I said in the begirnme, especiall» raciologists and good ones at that. 
If ary of his pupils have turned cut bacly—and I do rot know that amy have—i- сап 
be through no fault of his. Although a Yankee of the Yankees—no one familiar wit, the 
breed could mistake him for anythmg else—he has endeared himself to men of every 
sort, Southerner and Westerner, Jew aad Gentile, C«zidental and Orier tal, as well zs his 
own kind. His friends and his pupils hz ve come fro» all over the eart-. As he has made 
friends through the beauty of his caeracter, so, too, he has attracted p. pils by the forth- 
rightness apd soundness of his teach ng, by the breadth of his experier ce. 

What actually indeed has been thi: ezperience? H - professional experience begaa when 
he entered Tufts Medical School in 1 зо». He obtained his M.D. from that Schodl ia :956. 
Following this he served internships at the Long iszrd Hospital and ne South Depart- 
meñ- of the Boston City Hospital. Then, after another year at the Long [stand Ho: pita! 
as Resident, he began his career ir Roentgenology inder Walter Ройс, being givea the 
title of Assistant in Roentgenalogy it the Massacheset-s General Норка], in the year 
1911. He has worked full time in that institution ever since. His first appointment i3 the 
Harvard Medical School, that of Assistent in Roearzenology, was in 1913. In 19 8 he 
was made a member of the Harvard Faculty as Inst- actor, and in 1931 degan Fis CI піса! 

"Prof sorship in Roentgenology. 

Under his leadership the volume cf the work of bis department and the departrrent’s 
contributions, both in men and knowledge, have show. a continuouz growth. Handi- 
capped always by inadequate quarters and not m r=quently by inadequate apparatus, 
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Holmes has vet succeeded in makirg himself one »f the most eminent clinical roentgen- 
ologists of the country, and of his department oae of the chief centers of radiological 
education. Holmes has sent out ab лш sixty men who were officially ranked under him 
either as assistants, residents, or volunteer graduate assistants in the hospital, serviftg 
six months or longer, and in addition to that there has been a large number of post-- 
graduate students who have served under him for saorter periods. Also, fos many years 
he has given in$truction to those undergraduates ef the Harvard Medical School who 
have been assigned for medicine anc surgery to the Massachusetts General Hospital, and 
more lately has lectured to the enre third year cass of Harvard Medical School. In 
recent years, therefore, all students of the Наг гага Medical School have had some 
teaching from Holmes. . 

Through his publications, which deal with near. у every aspect of roentgenology, and 
particularly by means of his textbok, “Roentgen Interpretation," now going into it 
fifth edition (first edition, 1919), he has reached < still wider audience. The textbook 
short, concise, packed with informztion, with facts "ar outweighing opinion or theory, a 
book typical of the Down East Yankee, not a werd wasted. 

In the short space allotted for this notice it is mpossible even to enumerate Holmes’ 
many contributions to the general fund of roentg?nological information. 

As we survey his career as a whcle, outstanding 5 the great influence he has wielded 
for conservatism and sanity in a rapid, perhaps at times wildly growing specialty.*By his 
own patient, deliberate and careful technique, his unbiased and logical thinking, and his 
courageous adherence to truth, he ms set an example of honesty and intelligence in the 
practice of roentgenology, a gospe. which his stucer ts have carried throughout the land. 

Among Holmes’ special achievements the formation of a tumor clinic ranks high. 
The idea back of this, that all spec alists concerned in such cases should be represented 
in such a clinic and determine diagnosis and treatment by consultation, apparently 
originated with him. Certainly the Tumor Clinic cf the Massachusetts General Hospi/al, 
now widely copied, had its birth in Holmes’ depar-ment. Also, there it has remained Сует 
since, with physicians and surgeons going thither t» play their parts in the care of ће 
patient. As a matter of fact, the Tu mor Clinic had сог its prototype the Thyroid Clinic, 
also a joint enterprise of medicine. surgery and -oentgenology. The birthplace of this 
clinic also was in the Department of Roentgenobcy. Indeed one might truthfully say 
that the principle of the combined clinic was one of Holmes’ major interests. 

Never has Holmes been the narrc w specialist. Ње has been, as should be all specialists, 
physician first, specialist afterwards. As roentgerelogist he has ever worked hand in 
hand, seen eve to eye with physician and surgeon, a ways seeking to integrate the roent- 
genological aspects of a case or clirical problem vica all other pertinent aspects. In the 
famous clinico-pathological conferences, instituted by Cabot, Holmes has* made the 
roentgenologist one of an indispensable trio ef clin c an, roentgenologist and pathologist. 

The roentgenologist is seldom in charge of the p :tent yet he handles the patient, often 
knows the p&tient, and therefore must practice the same consideration for the patient 
and strive to understand him, as coes the family doctor. In this respect, as in others, 
Holmes has been successful. His calm, gentle personality, his instinctive kindliness give 
reassurance; the wisdom and understanding shiniag from his mild blue eyes inspire con- 
fidence. Always will a patient und=rgoing a roen-gen examination have some dread of . 
what may be discovered. Under the care of Hol nes this dread is mitigated. He is, in 
other words, a good physician. T. INT 

In this Anniversary Number, Hoknes’ pupils present in homage and affection the fruits 
of their labors, and it is no mean harvest. Could ^is patients take part they would offer 
affection as well as gratitude. Knowing these things, Holmes may say to himself, with- 
outetrace of conceit (of which, incidentally, he is n-apable), “I have not lived in vain.” 

2 J. Н. Means, M.D. 

Massachusetts General Hospital è : 

Boston Massachusetts 
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` A BRIEF HISTORY OF THE DEPARTMENT ОЕ ' 
ROENTGENOLOGY OF THE MASSA- 


. CHUSETTS GENERAL HOSPITAL 


By A. S. MERRILL, МВ. 


MANCHESTER, NEW HAMPSI RE 


Ne NOVEMBER 8, 1895, a Ge-man 
physicist, Wilhelm Conra.. Róntgen, 

studying the effects of electrica: discharges 
through vacuum tubes, perceived wka- hac 

» escaped the observation of previous ex- 
perimenters. He discovered that from the 

tube emanated a light or radiation inv sible 

e to the human eye and hitherto urkaowr 
• to maa. It permeated substances opacue to 
аі? other known radiations, illumiaated 
fluorescent materials, affected — paoto- 
graphic plates like light and, most remark- 
able cf all, cast upon a screen coated with 
fluorescent material shadows of obie«ts о? 
irregular density so that the dense portions 
were outlined within the lighter and -oulc 
be mace to impress these shadows per- 
manently upon a photographic plate. He 
saw the dfhse bones of his hand oz the 
screen and photographed them upon c 
plate. А new light had come into the world. 
He,arnounced his discovery in December, 


e 1895, and immediately throughout the 
world began the first flickerings of the light 
i which has since grown to undreamed-o? 


^. intensity. 
The value of this new light to the medi- 
ЫА werld soon became apparent and every- 
* q Ahere experiments were pushed rapicly to 


* jncrease its effectiveness in that field 
/ At that time the Massachusetts Genera. 


è 


Hospsitzl in Boston was so fertunate as во 
count among its personnel aa inspired and 
enthusiastic young man eccupy-ng tte 
positions of head pharmaxcis: and pho-cs- 
rapher. With his backgrouad of train nz m 
pharmacy aad photography, his in-erest n 
electric ty aad a foresight 1cthing short of 
inspiramen, he perceived the future value 
of the aew -adiation апа rmmediately b=- 
сап investigating it. He assembled or buit 
the meeessa-y apparatus using discarded 
lectrca equipment from other depa—- 
ments eed tought an x-raz tube. Th-cazh 
no faul of his own the frst experim*n-s 
were nct successful. The tube did at fer -- 
tion. That probably accocr:s for ће faet 
that ths tube is still in ex:sz2nce anc mzy 
be seer in che Department of Rcentgex- 
clogy c* the Massachuset-s General Hos- 
pital. He experimented wath incandeseert 
electric 3gh- bulbs with Ercken п amer s 
because he had heard that soentzen rass 
could b= produced from them. Agair sue- 
cess e. ced him. Nothing daintec ner 4 :- 
mayed, ае purchased another x-ray tub =. 
This time success rewarded kis persistence 
and his frst roentgenogram zesultz1. Th. 5 
the first experiments with the roer tgen ray 
25 a meacal and surgical agent weze mace 
in the Massachusetts Generzl Hossita! by 
Walter Dodd within a moath after its dis- 
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e 
covery, and m the Department of Neurol- 
ogy of the old out-patient building his first 
succesgful application of the rays was made 
early in 1896. 

The current for the tube was taken from 
a two plate static machine emp oyed in 
electrotherapy And, as it was operated by 
hand, we can appreciate the untming de- 
votion of the unsung operator who turned 
the crank long enough to get results with 
the feeble tubes then in use. I im agine it 
was Joe Godsoe, Walter's аѕѕіѕга ж phar- 
macist and modest cooperator ir all his 
early work, who turned the crank. 

The surgical staff were enthusiastic over 
the results of the first experiments and 
roentgenograms of extremities immediately 
were in great demand. 

Soon after this an "x-ray coil" was ob- 
tained as a loan through the generous in- 
terest of Professor Lemp of the General 
Electric Company and was installed in the 
old Kingsley studio at the corne- of the 
brick corridor and the corridor to the lower 
wards. Cramped for space in bota roent- 
genographic and dark rooms, unheated in 
winter and hot in summer, the werk went 
on, spurred by the unflagging interest and 
devotion of Walter Dodd, and consider- 
able routine service as well as exp iments 
was accomplished. 

Professor Lemp's machine wa: on ex- 
hibition at the fiftieth anniversary of 
"Ether Day" and excited so much interest 
that one of the trustees donated the money 
for its purchase. This machine wzs of the 
most recent design at that time with oil 
insulated coils and hammer-type inter- 
rupter. The Lemp coil was set up ia the old 
West Room under the Bulfinch s-eps and 
the work proftted by the change of location 
and apparatus. 

During these experiments Dcaid con- 

structed a machine himself with za inter- 

rupter of his own design with which he 
made a satisfactory roentgenogram of an 
adult chest in ten seconds, but t^e main 
fuses could not stand the current con- 
sumed and the machine was cor demned 
as unsafe. 
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At this time Dodd made what ‘were 
probzbly the first recorded negatives of a 
case of osteitis deformans including most , 
of -he bones of the skeleton, апа at*a 
medieal convention in Washington Dr 
Regirald H. Fitz showed a reentgenogram 
of = whole skeleton. It was made in four 
secticns, three with thirty minute ex- 
posares and one with thirty-five minutes, . 
a total exposure of ewo hours and five. $ 
minu-es during which time the subject vaN 
obliged to remain completely immobile: 
Mr. &odsoe was again the uncomplaining * 
victim and wk^n the ordeal was over 


had t» be l^ ^ and carried from the table. 

The firs of expense for roentgen 
appa аг records of the ho$pital Мм 
war for iase of a high frequency 
Kir -.d ught in 1897. This seems 
to have ghly successful ir some 
WAYS аз oe used as a portable unit 


and reentg..:.grams Could be made with it 
at th: bedside, but it was too powerful for 
most of the tubes then used and called for А 
muck experiment with different tubes. 
There seems to be no note at this time of 
appropriations for new tubes although we 
can believe that frequent replacements 
must have been necessary. In 1898 appears e 
the note “X-ray appliances" $297.14, and 
in 1839 "X-ray appliances" $476.69. From 
1900 то 1908 the average tube expense was 
$467.75 per year. $ 
I3 1903 Mr. Dodd and Dr. Seabury W. 
Allen made interesting studies on the in- 
fluen -e of roentgen rays on the circulation. 
Thes- studies were suggested by the report 
of an out-patient that the rays Mlieved the 
pain in osteomyelitis. They showed by 
blooc counts that the number of leukocytes 
was increased in irradiated areas and *oD- 
servations of the circulation in an irradi-. 
ated rog's fpot led them to believe that the 
locz] blood supply was increased. They  . 
concluded that the relief of pain was due e * 
to changes in the character and amount of 4 
the blood supply. This discovery stim 
lated interest in treatment of disease. 
Fo- more than a year Dodd untir 
ingky and assiduously worked at his ex- \ 
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periments, trying out more powerful ap- 
paratus, experimenting with new tubes and 
e making roentgenoscopic observations ind 
"hd, urayare of the unrecognized dangers 
f the radiations, exposed hemself dail- to 
unfiltered anel unshielded roentgen rays, 
with th» inevitable result that he dev eloped 
severe reactions on both hands, aac in 
e — November, 1898, was admitted to the hos- 
) Qital for the first of a long series of ad- 
missiors eand operations which eigh-een 

years later culminated in his death. 
In 1398 and 1899, the work increased 
леу with growing success, anc in 
goo Mais adi was moved to better 

e 


=e quarters re for the fir-~ time lead pro- 


/ геси “was used for ti or, and 
Dodd made experiments \ r-ccoled 
and oi-immersed tubes. 

No *urther additions v :o the 
equipment until 1901 whe. iesiened 
and built a new machine wr ch he pre- 


; sehted to the hospital. With :his he was 

Ф able to explore hitherto uncharted regions 

of the human body and 2,538 roentgeno- 

grams and goo roentgenoscopic observa- 

tions were made for the surgical services in 

° this year. No record was made of the use 
e of the roentgen ray in medical cases. 

In :9o2 the increasing work, especially 
in rad otherapy, necessitated the purchase 
of thrze more machines, making six then 

ein operation, and considerable superficia 
therapy was attempted, with grati-ying 
results, but not until 1904 was a complete 
recorc system established. More than 
20,000 caseg had been admitted but they 
were vines А by name only. After this all 
cases were catalogued by name and diag- 
nosis. During this year the first soent- 
généscopic dark room was equipped re- 
Aplacirg the old hand roentgenosccpe and 
makimg possible more successfyl examina- 
tions and demonstrations of interna! con 
ditiors, especially in the chest. 
In 1907 two large roentgen machines 
ere dded to the equipment and consider- 
"e work was done on roentgenog-aphy 
ðf the nasal accessory sinuses. 


/ Кос some time before this Dodd had 
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Рис. т Walter 


James Dodd. 
Marty E to Science through the Roeatgen Rays," 


{From “Апегсап 


by Рег ~ Brown. Charles C Thomas, Sprirgfeld, 
Ill., mg 36, n. 142.) 


recognized the need of medical training in 
his wer anc, in spite of he phy: sical haad- 
caps anc otherwise busy existence, he “iad 
compie: ed a regular cours of s- uy in the 
University cr Vermont Medical School and 
received his M.D. degree. "he Depar-n:ent 
of Roer genology was offi3ally established 
in 19c8 and he was appoizted Roentzencl- 
ogist with -he rank of Instructor m the 
Harvar- Medical School. He -esigred as 
pharmecist :о the Hospitalin the same vezr. 

A friend of the Hospital donated several 
pieces e: roentgen аррага -15, among which 
was one which marked ағ important step 
in design. This was an interupteriess cross- 
arm rectified unit designed by Н. Gvde 
Snook ef Philadelphia a-d th2 second of 
its kind in use. It was st ll in use when I 
left the Massachusetts General Hospital 


in Ig24 


730 A. 


ЕД 

The records of the Department show a 
gratifying increase,in the work during this 
period and in 1911, 6,000 cases were exam- 
ined ànd an assistant roentgenologist be- 
came necessary. The Hospital is to be con- 
gratulated in having secured Dr. George 
W. Holmes in shat capacity; this is further 
testimony to Dodd's wisdom in the man- 
agement of the Department. 

Dr. Holmes, with the cooperation of Dr. 
George Cheever Shattuck, did a great deal 
of work in the study of ihe heart and great 
vessels and developed a technique which 
became generally accepted in this country 
and which, with some modifications, is 
still in use. 

In 1912 the Department again changed 
its quarters to the Gay Ward in the old 
surgical building and at last found itself in 
light airy rooms well adapted to its pur- 
pose. New equipment was acquired in- 
cluding an upright roentgenoscopic ma- 
chine designed Ьу Mr. Snook. This machine 
was well protected both for the operator 
and the observer. Dr. Dodd reported: “It 
Is very gratifying to note that the medical 
service 1s making greater use of this de- 
partment than ever before." He also em- 
phasized in his report the importance of an 
accurate method of dosage measurement 
in therapy and made a plea for postopera- 
tive roentgen therapy in malignant disease 
and roentgen treatment of inoperable ma- 
lignancy. 

Mr. Sewall Cabot, who for some time 
had been experimenting on a machine that 
would give a non-fluctuating high potential 
type of current that could be measured 
satisfactotily for therapy, was invited to 


continue his work in the Department of 


Roentgenolosy with Dr. Dodd's coopera- 
tion and assistance. The machine promised 
to be successful and Mr. Cabot read 
paper describing it before the American 
Roentgen Ray Society. Its value was some- 
what nullified by Dr. Coolidge's invention 
of a new type of tube that produced the 
same results in a different and simpler 
manner. 

After the installation of the new roent- 


S. Marill 


DECEMBER, 1936 


g-noscopic units, gastrointestinal etudy 
received a fresh impetus, and the economic 
aad diagnostic advantages of roentgeno-. 
scopic study soon becam* apparent. Phe? 
study by plates alone which wa$ commo 
im this country proved to he incomplete, 
cumbersome and expensive. ы 

With the improvements in apparatus 
ard technique, and the increasing relia- 
biity of the roentggn findings, work 
roentgenology began to attract beth under NY 
graduate and postgraduate students in iñ- 
creasing numbers; in 1915, 684 students 
aml physicians attended the clinics and iN 


necessity of a definite teaching prograt 


srecog; 9 © The expansion’. the work, em 
еее theiching and tha Peutic wY 
branches there appointment of a 
Residen S€sician for a service of 
one year ^. Teame standing es resi- 
deats i~ al and surgical services. 
He gave ап? in return for board, 


roem anu. uction. This was the first 
service of its kind in any American hospital a 
anl proved not only of great help to the 
Department but a valuable training for 
yoang physicians who intended to qualify * 
for the specialty of roentgenology. It has ж 
always attracted a high class of conscitn- , 
tioas young physicians who have been a 
cre lit to the Hospital and a factor in main- 
taizing the ethical standards of roentgen- 
olezv. The teaching of Dr. Dodd and Юг.» 
Ho mes could not but be an inspiring in- 
fluence upon these pupils. 

The outbreak of hostilities in Europe “= 
trom the first attracted the attention of 
syn pathetic members of the Medical pro- 
fesson and many offered their services to 
the Allies. Among them was Dr. Dodd, who 
left with the first Harvard Medical Unst $n 
191. and found opportunity to do muck, 
usef il roentgen-ray work, especially roent- 
gencscopy, for the English and French 
arm es. It is said that he joined the unit 
upoz its departure so shortlv convalescent 
from one of his surgical confinemen$$ th 
he Fad to be assisted to the ship. A 
turned in October, 1915, apparently P d^. 
improved phy sically, but soon there were N 
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recureences of his lesions of roentgea-ray 
origin. He failed rapidly and died on De- 
cember 18, 1916 
$ have alwayf considered myself for-u- 
ate in having known him during the las- 
wv... cf his life, His lovable nature, cheerful 
dispositioh, patience in difficulties. ais 
happy and uncomplaining manner during 
. — his period of suffering were an inspiring aac 
4 4evat ng influence tq all who knew him. 
. The rearest to a complaint that I ever 
heard 1im make was on one of his last vis ts 
to the clinic, which were becoming bref 
agd ir-egular, when he told me “I am feel- 
ege: pretty good today but I like to sit соеп 
mae more zh used to.” t. ‘Owing ex- 
„/ tract sm the report stees ex- 
presses better than I ca which he 
held ir the hearts of h 















On Немивы 18, 1916, ! suffered 
a great loss in the deatheof sen 0lcgist, 

wo” Dr, Walter J. Dodd. Starting thing bat 
. high character and ability, he worked his way 
to a post on of leadership and great usefulness. 
The fineness of his life was but emphasized by 
the pati os of his death. He had been connected 
with the aospital since 1892, first as Assiscart 
e Apotheca-y, then as Apothecary, and later as 
e Rofntgenologist. A pioneer in the use of x-rays 

he begen to experiment immediately after 
Roentgen's publication in 1495. Like others cf 

the early workers he was severely burned b- 

the x-revs and cancerous disease followed. 
During tke eighteen years following his arst 
burns he underwent many operations and greaz 
suffering. His cheerful bearing of pain and his 
devotion t» science are an inspiration to zll che 
hospital. In gpite of the difficulties and herd- 

) ships of-his @rly life, of the pain and distress o7 
\ his later vears, he became an acknowledzec 
authority on x-ray interpretation, and under 

hx lgadership the Roentgenological department 

. gf the hospital grew from one occupying 2 pre- 
-— “viously unused space behind the stairs to onc 
which requires eight large rooms and whch 
during the past year has given aid to 17,616 
atients. He went with one of the unies їс 
rance, and it was said by his associates that 
nirable interpretation of his excellent 
ork contributed to a large extent to the 
y successful work done by the unit. His life 
к / was full of self-renunciation and service to 
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. 
others, arc ле died а martrr to the сгизе of 
science. : 

Altgeagh in many ways the loss of Lr. 
Dodd was i-reparable, thz Hospi-al feur d 
in the Department a man of high personal 
and professional qualifications, whe had 
the added advantage of De Dodd s raim- 
ing and inspiration, to carry on his wor. 
Dr. Gecrge W. Holmes was appcir tel 
Koentzeno!cgist to succee- Dr. Dodd and 
I was promoted from Resi- ent to take D-. 
Holmes’ piace as Assistact Roer tgeno!c- 
gist. 

During 1916 the volume of the work i- 
creased 52 per cent, largely in therapy znd 
in the study of obscure mecical cases. As a 
result of -h s, four more rocms, with an im 
crease of staff, and two new roentgen aris 
were added. The Assistant Roenszgerologis- 
was put n charge of the -herapy with = 
special nurse to assist him zad an іпегеазес 
number cf patients were czred for in ti- 
department. Increase in cemand for `n 
struction m roentgenology -esulred іп сас 
physicis and students vsiting the De 
partment in 1916 to study or observe atc 
fourteen physicians were given imstructior 
in cooperation with the Harvard Post 
Graduate School of Medicine. Nine fourth 
year students chose roentgsnolegy as an 
elective and section teachirg was givea to 
the fourth year class twice = montt. 

On Мат 17, 1917, the Fhillips Нобе, 
private ward, was opened with ccmplete 
roentgen equipment except apparatus for 
therapy, мсл was added later, increasing 
the work cf -Fe Departmen: to a consider- 
able degree. The general department was 
enlarged by the addition of threetroams n 
the old Gay Ward building and the coa- 
struction ct a lead-lined roomefor tkerapv. 

During mv absence with 3ase Hospital 
No. 6 in France Dr. James F. Boyd ably 
filled my place as Assistant Roentgenole- 
gist. 

At this ште due to the need of men fcr 
military se-vice the speciall. trained men 
who hac dane all the technical work were 
replaced by graduate nurses who scot 
acquired proficiency in thes duties апі 
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filled the places so acceptably that most of 
these positions are still held by nurse tech- 
nicians. 

Courses in special training were opened 
to physicians wishing to specialize in roent- 
genology who were classed as Volunteer 
Assistants and who gave their services for 
a minimum period of two months, some 
remaining for a year or more. They re- 
ceived instruction and assisted the regular 
staff, gradually receiving more responsi- 
bility until they were assigned work of their 
own under the supervision of Dr. Holmes 
and were given some special subject for 
study and a thesis. Graduate nurses were 
admitted for a course in technical training 
and after a period of observation and teach- 
ing rendered considerable assistance to the 
regular technicians. 

Reasons for economy during the war 
period restricted the work to cases of ab- 


solute necessity and in 1917 the mumber of 


cases was slightly less than the year before 
but larger than the average for the preced- 
ing three years. Two courses of instruction 
were given to members of the M.O.R.C. 
attended by fifteen officers and similar 
courses for the N.O.R.C. were atrended by 
forty officers. Twelve physicians received 
postgraduate instruction and unzergradu- 
ate teaching was given the third and fourth 
year students in sections. Study of frac- 
tures was encouraged by a fund donated 
by Mr. C. P. Beebe to equip an operating 
room with roentgen apparatus and a bed- 
side unit was purchased for ward work. 

The year 1917 saw a significant increase 
in gastrointestinal and genitourirarv exam- 
inations, ein the study of the heart and 
great vessels and of the lungs. Therapeutic 
work, thougb handicapped by inability to 
select cases and by the lack of radium, was 
carried on with encouraging results. 


Thirty-one cases of epithelioma, 30 cases of 


hyperthyroidism and 19 cases of inoperable 
and recurrent cancer were treated, and 24 
cases of various scalp diseases, besides a 
good number of miscellaneous conditions. 

In 1918 the number of patients increased 
slightly but the work was restricted to ab- 
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solute у necessary cases for the duratipn of 
the war. The regular graduate teaching 
was centinued and fourt&gn physicians re- 
ceivec one month or more\of postgraduate ° 
instruction. Lectures and clinics Were giver 
throuzhout the year to Army Medica“ 
Of cs assigned to the Harvard Medical 
Schoo! and 246 recruits from the selective 
draft received chest or gastrointestinal 
examinations. During the influenza epi. 
deme 106 chest examinations were made, 
addirg important diagnostic data to the 
pathalogical picture of the disease. 

An additional unit was purchased for the 
therapeutic department with money rais 








from the sa wused roentger tes. The 
intre Coolidge tu as of 
great ару and demand for 
th: considerably. 

b ericted for ecogomical 
гелем tely necessary examina- 
tions, г of cases increased 991 
Cases o. returned from military ^ 


serv ce an.. а resigned to accepta и 
роз поп as roent,enologist to the Shannon 
Hospital in Providence, Rhode Island. The 
weekly undergraduate clinics were at- . 
тепсей by a larger number than before and & 
were made successful and popular by the 
preparation of these courses by Dr. Charles 

L. Martin. Twenty-seven physicians took 
the Harvard postgraduate course. 

^ room was equipped for therapeutic, 
wers and the resulting increase in this 
branch of the service soon necessitated a 
reorganization of this clinic. Conspicuous a 
in this line of work were the dermatological 
ani thyroid groups. It was Wranged so 
tha- skin diseases could be treated with 
the cooperation of a dermatological con- 
sultant and Dr. C. Guy Lane маѕеаф- 
pointed in that capacity, with great 1m 
provements in the methods of treatment =. 
anc closer "harmony between the two de- 
partments of the Hospital. 

With the able cooperation of Dr. James 
H. Means as medical, and Dr. Chagles 
Porter as surgical consultant the t 
cl-mic was put on a rational basis ma 
possible the first controlled study of roent- \ 
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gen radiation in the treatment of toxic 

goiter. This was the original group clinic 

on which subsgyuent tumor clinics were 
* modeled. 

The year 1819 showed a large increase 
in the number of examinatións of the chest, 
and of the feeth and skull, owing to the 
demand for complete physical examina- 
tions. There were more demands for roent- 
gen therapy than the department could 

f handle. : : 
. In 1920 and 1921 the amount of work 
increased greatly and changed in charac- 
er. More examinations of medical cases 
more cases treated. Space 
bled and the whole 

“Ize 'dvan- 

spital 







і а 
aes for 
blished. 
of roent- 

ined under 





its distributfon and use: 
The clinics for the thierar 
e gen rays and radium v 


the responsibility of б.с chier roentgenolo- 
gist and additional space for this work was 
e arranged. 
E From January 1 to December 31, 1922, 


19,206 cases were examined and 3,419 
treatments were given, including radium 
treatments. Dr. Holmes reported: "The 
number of obscure conditions requiring 
complete radiographic study has continued 
to increase. The difficult cases require the 
services of trained medical men and have 
=ч. increased considerably more than the 

simple cases which can be handled largely 
) by technighns. We have been fortunate in 

being'ablé to meet this increase with a 


у voluntary staff." He spoke of the desira- 
bility of apparatus yielding radiations of 
" véry short wave length for therapy and 


advised the acquisition of such apparatus 
for the department. During this year the 
floor space of the department was doubled 
and new apparatus was acquired. The room 
ement was not ideal but was as 
ctory as could be expected. 
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measuring its output was acquiréd and put 
into operation in June of that year. At this 
time the department occupied sixteen large 
гооп% with a staff of five full-timeephysi- 
cians and as many more consultants in 
therapy. Six nurses and students did the 
technical work. Five stenographers and 
clerks handled the records and reports. 
The daily number of patients averaged 
seventy-five. 

The new therapeutic apparatus gave 
such encouraging results that it was em- 
ployed to full capacity and a second anit 
was built for the Phillips House. Owing to 
the increase of work a Second Assistant 
Roentgenologist became necessary and Dr. 
Richard Dresser was appointed. 

In May, 1924, I resigned my position as 
assistant roentgenologist, to take up pri- 
vate practice and the position of roent- 
genologist to the Elliot Hospital in Man- 
chester, New Hampshire, and Dr. John D. 
Camp was appointed in my place. 

An oil-immersed shock-proof roentgeno- 
scopic unit was placed in the operating 
pavilion, proving of great value in fracture 
work. To the group of consultants in ther- 
apy a new one was added for gynecological 
conditions with Dr. Lincoln Davis as con- 
sultant. To facilitate radium therapy the 
following committees were appointed: 


Radium Committee 


Dr. 
Dr. 
Dr. 
Dr. 
Dr. 


George W. Holmes 
Channing Simmons 
J. Dellinger Barney 
Frederick S. Burns 
George A. Mcl vor 


Radium Clinic 
George W. Holmes, Chief 
Robert B. Greenough 
D. Crosby Green® 
George G. Smith 
George R. Minot 
С. Guy Lane 


Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 


In 1925 no marked changes in equipment 
or personnel occurred. More cases needing 
complete roentgenological examination 
were received and relatively fewer simple 
routine cases. The Graham test came into 
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use the preceding year and in 1925, 261 
cases were examined, with gratifying re- 
sults. The total anfount of work increased 
more ¢han 1,000 cases over the prévious 
year and the requests for examinations 
were greater than the department could 
handle. In connection with radiation ther- 
apy a tumor clinic was established and the 
demands for this service increased very 
markedly. 

In 1926 the number of cases again in- 


Fic. 2. Staff Room, Department of Roentgenology 
> E © 723 
Boston, 


creased appreciably and the amount of 


work increased relatively more owing to 
the growing demand for more complete and 
extensive examinations, and the position 
of Junior Assistant was created. The con- 
sultation service and the tumor clinic were 
of great advantage in the study of malig- 
nant cases. Ап arrangement was made with 
the Orthopedic Department for their 
House Officers to spend four months in the 
roentgen clinic. 

In 1927 Dr. Camp was appointed As- 
sistant Visiting Roentgenologist. For the 
reason that many patients reported to the 
roentgen clinic without provisional diag- 
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nosis or definite indication of what, was 
desired, considerable study of symptoms 

and repeated examination were necessary. 

An attempt to avoid delay ўпа unnecessagy * 
examinations was made bY having films, 
developed and read as fast as they were, 
made, stopping as soon as a dfagnesis could 

be made or no further examination indi- 
cated. This made necessary a number of 
small dark rooms instead of one large one 


and called for considerable techgical skill \ 





Massachusetts General Hospital, 
I927. 


on the part of the medical and nursing I 
staffs. Two new valve-tube rectified units 
were added in 1927, and two n examin- ( 
ing tables and two small dark rooms were 
equipped. New apparatus especially 
adapted to genitourinary work was гп» 
stalled in the operating rooms and a deep ‹ 
therapy unit added. A weekly авиаг eia 
conducted Ву the roentgen staff at which 
clinical, surgical or autopsy findings and 
roentgen studies of cases were discussed 
was instituted and was very valuabl 
popular. 

In 1928 Dr. Camp resigned to accep 
position at the Mayo Clinic. 
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Agother dark room was added and a 
complete roentgen-ray unit installed in the 
genitourinary oyfpatient department. Sev- 

° eral of the newfline-focus tubes were pur- 
chased and gaVe satisfactory results. The 
increasing importance of accuracy in meas- 
urement eof dosage in radiation therapy 
made it necessary to create the position of 
Consulting Physicist, and Dr. Howard O. 
Stearns was appointed. 

In 1929 Dr. Dresser, who succeeded Dr. 
Єатр, resigned to take the position as 
Hos вы at the Memorial Hospital 

Worcester but retained a connection 
re as Assistant Visiting Roe -tgenologist. 


„Рт. Ha n was promoted .o Assistant 
Ro logist. The whole '"-»^rtment 
was rewired with alterna: * ne. all 
old type inflammable fi to 1925 
were Westroyed and a s» sys ein 
installed. 

The opening of the Baker ..rial Hos- 

9 vital in 1930 for patien moderate 

^ means brought a decided in „зе of work 


to the department. The techr:;cai and cleri- 
cal staffs were increased but as this clinic 
e took the full time of one physician and 
e part time of another it was necessary to 
add to the medical staff. The Phillips 
House roentgen department was com- 
pletely remodeled and equipped with ap- 
paratus standard with that of the rest of 
ethe hospital. Roentgenology assumed a 
more fitting relation in the Harvard Medi- 
1 School by being transferred from a sub- 
EM om of surgery to a classification as a 
definite specialty in the Department of 
Medicine yth a resulting change in under- 
graduate teaching. Postgraduate teaching 
) also changed. The number of students for 
Sk pr more months increased with a de- 

' ĉase of shorter term pupils. 

No radical changes were made in 1931, 
1932 and 1933. The amount 8f work in- 
creased and the high degree of service was 
maintained. 

In 4932 little change was seen in the 
ype work of the department. Inter- 
ation of films by the staff took place 
rom 9 to I2 A.M., gastrointestinal examina- 
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tions, routine roentgenoscopy and roent- 
genography throughout the day. The 
grouping of cases in the treatment clinic 
undef various specialties was very* satis- 
factory. The weekly seminar held every 
Wednesday from 4 to 6 P.M. continued to 
be very popular. Я 

In 1933 the routine work proceeded as 
usual with increasing efficiency but no 
special changes were made and no major 
changes or additions were made in equip- 
ment. The term of service for residents was 
changed from one to two years becausd of 
the increase in the comprehensiveness of 
the field of roentgenology. 

In 1934 evidences of the development of 
the department are seen in Dr. Holmes' 
report in which he outlines his policy of 
arrangement of the department in units 
grouped about the general roentgenologic 
center in such a manner that patients could 
receive the same careful and thorough 
study by the physician to whom they are 
assigned as they would get from him in his 
private practice. À room was equipped 
especially for the examination of chest 
cases, with pneumothorax or lipiodol in- 
Jections. Undergraduate and postgraduate 
teaching continued as outlined in 1933. 

During 1535 the general policy was con- 
tinued with satisfactory results. The 
"pneumothorax room" was improved by 
the addition of a special table equipped for 
the study of the brain and spinal cord by 
encephalography. The weekly undergradu- 
ate clinics were held as in 1934 and the 
postgraduate class increased somewhat, 
nine physicians having taken the course. 
Among other research work there were ob- 
servations on the effect of general body 
irradiation; development of a, chair for en- 
cephalography; a new method for demon- 
strating bleeding peptic ulcers; the tech- 
nique of spinal canal examination with 
lipiodol; location of kidney stones and 
diagnosis of tumors of the small bowel. The 
use of a condenser type of apparatus of 
very high speed for bedside work was in- 
troduced successfully. The relief method of 
examining the gastrointestinal mucosa was 
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demonstfated in a course of five lectures 
by Dr. Richard Schatzki formerly director 
of a department of roentgenology in Leip- 
zig. This course was well attended Бу visit- 
ing roentgenologists. Similar courses on 
recent advances in roentgenology were ad- 
vised for postggaduate instruction. 


In this brief outline I have endeavored 
to trace the story of roentgenology in the 
Massachusetts General Hospital from its 
birth in the mind of Walter Dodd within a 
ménth of the announcement of the dis- 
covery of the x-rays by Róntgen to the 
present day. 

Its growth has been steady and progres- 
sive from the day when Dodd made his 
first successful roentgenogram in the little 
room behind the stairs with Dodd and his 
assistant pharmacist, Joseph Godsoe, as 
the whole personnel, to the present when 
it occupies over 7,000 square feet of floor 
space in the central department with other 
rooms equipped for roentgenographic ex- 
aminations in the surgical building and 
Out-Patient Department and complete 
separate plants in the Phillips House and 
the Baker Memorial with a personnel of 
thirty-nine, including one chief roentgenol- 
ogist, three assistant roentgenologists, two 
residents, one graduate assistant, two con- 
sulting roentgenologists, one electrical en- 
gineer, one physicist, thirteen technicians, 
five clerks, five stenographers, two student 
technicians, two orderlies and one maid. 
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In this unavoidably dry and statistical 
sketch it is impossible to express the per- 
spective of one who for néarly ten years en- 
joyed the privilege of sharing the work ада» 
associating daily with themen ‘who were 
responsible for its inception and growth. 

I cannot adequately do fustiee to the 
characters of these two men, Dr. Walter 
James Dodd and Dr. George Winslow 


Holmes, the former with his vision and 


foresight bringing this Department intoW, “ 


existence, nursing it through its infancy 
and adolescence and finally giving his life 
for it, and the latter taking up the work 
where his predecessor laid it down and Bi 


his energy and keenness of vi and gift\ u 
of organization bringing it to 1 Ant NC 


state of efficiency. 


A just d comprehensive story of this 
work won. a character study of these 
two mei vould require an abler pen 
than m Any of the readers of the con- 


tributions of the former pupils of Lr. 
Holmes share with me the privilege of 
acquaintance with both Dr. Dodd and Dr. 
Holmes and need no weak words of mine 
to picture them. 

On this Twenty-Fifth Anniversary of 
Dr. Holmes' association with Roentgenol- 
ogy and the Massachusetts General Hos- 
pital, it is my pleasure to join in a tribute to 
a modest and unassuming gentleman who 
has traveled the way from a village school- 
boy to a position of international authority 
in his chosen work. 
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THE RELIABILITY OF THE ROENTGENOGRAPHIC 
GNS OF INTRACRANIAL TUMOR* 


i By MERRILL C. SOSMMN, M.D. . 


BOSTON, MASSACHUSETTS 


"[ BEBE fre two methods of studying 
and analyzing material such. as we are 
considering. The statistical result will vary 
with the method. One way is to take an en- 

ғ *'tire group of confirnfed cases and then re- 
—— view the roentgenograms to determine how 
` many of*them gave recognizable evidence 

of the presence of tumor. The other way 15 

v0 keep records on a series of current cases 


/ and th termine how accurate one has 
- . . . 
Job edicting the ргеѕе and loca- 


tion of an intracranial tun; e second 
method was used in this s bviously 







the fkst method will give percent- 
ages on the side of positiv zs, for if 
one knows that a cergain tt s found 


# ina particular location one ma, not hesi- 
tate to say that the variation from normal 
as shown in the roentgenograms was due to 
that tumor. On the other hand, if the re- 
port about to be made may be the deciding 
factor in a doubtful case then one naturally 
isecareful to weigh the evidence and to at- 
tempt to evaluate it properly. Similarly, it 
is very difficult to estimate the part played 
by clinical Judgment, based on experience, 
in making interpretations from a given set 


cially if the two are contradictory. Obvi- 
ously one's accuracy incredses with experi- 
ence, and one's relative value in assisting 
the often long and involved course leading 
to a correct diagnosis is in inverse ratio to 
the clinical experience and judgment of the 
physician referring the patient for study. 
This will be referred to later. 

Using the second method, then, as out- 
lined above, we kept careful records of the 
series of skull roentgenograms during the 
last calendar year of Dr. Cushing's service 
at this hospital, but included patients from 
all of the services as well as from the neuro- 
surgical division. There were 939 patients 
referred to us for roentgenographic ex- 
amination of the skull and 1,219 examina- 
tions were made on this group. Some of the 
patients were followed into succeeding 
years to complete the study, but we in- 
cluded.only the patients who had their first 
roentgenograms during that year. As a 
matter of fact, we made more examinations 
for the medical service than for the neuro- 
surgical division, but with far fewer posi- 
tive findings, as the patients referred from 
Dr. Cushing’s service were highly selegted 


* of films. [t is our custom, in attempting to and clinically rich material. We shall prob- 
void the unconscious bias which may arise ably never again have such a wealth of 
rom a knowledge of the history or the clinical material as interesting, as fascinat- 
physical examination in a given case, first ing, and as baffling as during the post-war 
to study dir films without knowing any- years in association with Dr. Cushing. 
thing 'abdüt the patient. In this way one As I have said and written before, our 

х makes purely factual observations and рго- positive roentgenographic findings are di- 
geeds to any conclusions justified by the vided into three classes of results, of in- 
ings. Only after this impartial survey creasing value to the neurológical surgeon. 
has been completed do we consider the They are (1) the general or nonspecific 
clinical signs and symptoms ( available). signs of intracranial tumor, such as evi- 
The next step is to correlate the evidence dence of increased intracranial pressure 
offered by the roentgenograms with that (increased convolutional markings more 
obtained by other means, or to weigh them than normal for a given age, separation of 

BE in tj balance with the weights determined the sutures, atrophy of the sella or of the 

past experience and judgment, espe- sphenoid wings); (2) localizing signs of 
` * Based upon the “Report of the Roentgenologist," Eighteenth Annual Report of the Peter Bent Brigham Hospital, Boston. 
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tumor, such as local thinning of the vault 
or base, increased yascularity in one area, 
or displacement of the pineal gland, and 
(3) clfaracteristic signs not only localiz- 
ing but identifying the type of tumor pres- 
ent, such as the typical expansion of the 
sella due to a pituitary adenoma or the 
characteristic bony spicules, increased vas- 
cularity and local changes in the bone over- 
lying a meningioma. If the roentgenologist 
can not only locate the tumor but also 
identify the histological type of tumor pres- 
ent, then he has done his utmost in helping 
toward a correct diagnosis. Our records 
were kept with these three featuresin mind, 
—the presence, the location and the type 
of tumor, with a definite statement written 
down in advance of operation or autopsy, 
often, in fact, before much of the history, 
clinical facts and laboratory findings were 
available. Our accuracy was then deter- 
mined by the subsequent verification of a 
tumor, and only those histologically veri- 
fied were counted in the determination, 
with separate notations for those verified 
only by clinical methods or by ventricu- 
lography. As an example of accidentally 
correct localization may I mention the case 
reported during that year of “localized in- 
crease in vascularity and slight thickening 
of the bone suggesting an underlying men- 
ingioma.” As the location corresponded to 
the irea indicated clinically, operation was 
undertaken with the expectation of finding 
a meningioma, but instead a glioma was 
uncovered, and the vascular area in the 
bone was found to be a small benign 
angioma of no importance whatsoever. Our 
score on that case was zero. 

The greatest difficulty was in attempting 
to estimate tle clinical accuracy for com- 
parison with our percentages, and it is a 
dangerous and possibly unfair thing to do. 
Each patient was seen by several physi- 
cians, sometimes by many, and opinions at 
times were quite variable, occasionally di- 
ametrically opposite. For this phase of the 
work, however, we enlisted the aid of the 
resident in neurosurgery who knew the pa- 
tients much more thoroughly than we 
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could hope to do, and who knew the de- 
velopment of each case as the various 
sources of information Were tapped and 
their contributions fina coordinated. * 
With his help we feel that our figures 
are reasonably accurate for tpe clinical ac- 
curacy in this group of cases." ° 

Beginning with the general surgical serv- 
ice we find that nearly all of their skull Я 
cases were referred because of injury. It is, 
practically routine to make roentgenograms ` 
in any case of injury to the head which haf 1 
been severe enough to bring the patient to 
the hospital. It is unnecessary to repeat the 
stories of patients thought tg have had 
only trivial injury who have Wq a few \ - 
hours lat. veryone now knows fe- 
cessity о ting the patient as well as 
the hospi the clinical staff by having 
roentgenc- Fic examinations mad un- 
der suc’: "nstances. But many physi- 
cians ac realize that insistence on im- 
mediate roentgenograms may be harmful 
rather than valuable, particularly in se- « 
verely injured cases. It is more important 
to treat the patient for shock than to dis- 
cover the size, number and distribution of э 
the fracture lines. Furthermore, it is often ' 
dificult to obtain satisfactory films on’a , 
patient who is in poor condition or in a 
semistupor from alcohol, as are many of the 
injured brought in from the streets. Under 
these conditions a poor film with no evi- ө 
dent fracture may lead to a false sense of 
security, whereas a good series of films ae 
cured under more favorable conditions 
might reveal a serious injury. Fylms should 
be taken in all cases, but not uril the pa- 
tient’s condition warrants the necessary 
handling and manipulation incident to 
such a procedure. ° 

In this group of cases, 167 in all, ther 
were incidental and unexpected findings of 
one pituitary adenoma and one benign 
angioma of the bony vault, neither one 
confirmed by operation or autopsy. 

By comparison the Medical Servicgsent 














* Our thanks are due to Dr. Bronson Ray, Assistant Resi 
in Neurosurgery and to Dr. Hugh F. Hare, Assistant Resident in 
Roentgenology, for their invaluable help in this study. 
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us about three times as many patients for 
roentgenographig examination of the skull, 
, more, in fact, (п from the Neurosurgical 
* Service. The inferesting point in the group 
from the Médical Service was that 26 vari- 
ous brain tugiors were reported, of which 
18 were? subsequently verified on the 
Neurosurgical Service. This group of pa- 
tients, 413 in all, should be quite com- 
parable to a similag group in any large 
hospitale as these patients were mostly 
rom in og near Boston and did not come to 
this hospital because of its reputation as a 
brain tumor center. Аз there were 1,900 
ne ns fo the medical wards this par- 
ar Y one would expegt.to find one 
Pa case in slight 
~ missions. 

Stil more interesting is 
cal didgnosis to roentgeno 
as shown in the following tab: 

e 












"mgnosis 


^ Tase І 


MEDICINE 


Total Examinations.......... 

Verified: ашо. зона ber Aaner mast 1f 

° Clinical diagnosis, location.............. 2 m 
Clinical diagnosis, їуре................... 3 
Roentgen diagnosis, location.............. 12 
Roentgen diagnosis, ќуре................. 3 


OTHER FINDINGS 


eUnverified calcified tumors or tumors with de- 
Stractionof vault... +...» secu erre 8 
jnoStosis.Cranll... ad шишка hs eaae ans 5 
аре 58 diSedse.. «usa irienner ьан 7 
Auüpglomaof vault; cis dx P S кера wees I 
Aneurysm internal carotid (unverified)....... I 
Calcificationgbf internal сагоба.............. 14 


' This table shows that the accuracy of 
diagnosis as to the presence and location of 
лке tumor was greater by roent- 

» cenographic methods (excluding encepha- 
lography and ventriculographft) than by 

clinical methods, as used by a group of 

“A medical men who were not particularly 

‘braig tumor conscious.” By contrast simi- 
dies on the next group of cases com- 
rom the Neurosurgical Service shows 
that the percentage of clinical diagnosis 
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was higher than the accuracy of the roent- 
genologists’ diagnoses, confirming the state- 
ment made earlier in this paper as to the 
relative value of the methods as related to 
training, experience and judgment. 

There were 363 patients referred from 
the Neurosurgical Service as "brain tumor 
suspects," and in this group there were 157 
patients who were found to have an intra- 
cranial tumor of one sort or another. This 
group was particularly difficult to assay as 
the process of accumulating evidence lead- 
ing to a correct diagnosis was more de- 


"TABLE II 
NEUROLOGICAL SERVICE 


. New cases roentgenographed.. 363 


. Re-examination........... . $ 
3. ТӨШ а Чадена 2 c res 493 
4. Verified tumors.................. 157 
5. Preoperative diagnosis, location. ... 135—86% 
6. Preoperative diagnosis, type. . ..... 61—38% 
7. Roentgen diagnosis, location... .... 73—47% 
8. Roentgen diagnosis, type.. ы 41—26% 
9. Diagnosis definitely aided by: x-ray. 36—23% 
то. Diagnosis entirely by x-ray........ 9— 7% 
11. Diagnosis misleading by x-ray..... | 6— 4% 


tailed,; more varied and more elaborate 
than in the other groups. In some cases we 
had the benefit of the clinical findings, but 
in most of them the roentgen examination 
was done the day of admission, with only 
an abstract of the history to guide us. Simi- 
larly the neurosurgeons had our findingt to 
help them, usually after the first day, so 
that an estimate of the clinical accuracy is 
less reliable than in the other groups. May 
I emphasize here that there was no com- 
petition in the sense of antagonism, but 
only the striving to do one's best in each 
case,—to contribute as much as possible, 
and to help in any way concewvable toward 
a correct diagnosis. We received as much 
(if not more) help and information for our 
own benefit as we contributed, and by mu- 
tual cooperation increased the value of the 
teamwork which is so essential in any com- 
plicated field of diagnosis or therapy. Of 
particular value were the frequent con- 
sultations in which discrepancies and con- 
flicting evidence were ironed out and where 
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in many of the cases some apparent fact 
or finding or opinien had to be discarded. 
It might well be noted here, with po at- 
tempt to boast, that the roentgenologist 
was the most consistent attendant at the 
neurosurgical operations and autopsies. 

The statistical results in this group are 
given in Table п, and their analysis and 
explanation follow the table. 

'The number of re-examinations is quite 
high, as it was customary to have a set of 
films made at the time of discharge in 
each postoperative case. This is often of 
great value as it records the position of 
calcified areas and of the silver clips used 
for hemostasis during operation. If the pa- 
tient returns with symptoms suggesting 
recurrence of the tumor, its location and 
size may be determined by the shift in 
position of the silver clips. Similarly the 
effect of radiotherapy can sometimes be 
demonstrated by the change in position of 
calcified areas or of the clips. 

In this group the “Preoperative diag- 
nosis, location" is the preoperative diagno- 
sis by majority opinion or by authoritative 
opinion and includes all of the evidence in 
a given case, including the roentgeno- 
graphic findings. The value of the roent- 
genographic findings alone 1s given in lines 
9, Io and 1 1. It was impossible to determine 
те clinical accuracy without the benefit of 
the roentgenographic reports, and unwise 
to attempt to do so as our method is only 
one of the many methods of examining a 
brain tumor suspect. After all, our objec- 
tive is not to determine the accuracy of 
clinical diagnosis, but to calculate our own 
accuracy and the value of our contributions 
to the sum total in a given series of cases. 

Line 7 “Roentgen diagnosis, location," is 
more reliable. In each case sent to us as a 
brain tumor suspect we summarize the 
roentgenographic findings in an “‘Impres- 
sion," with a definite statement in the 
great majority of cases as to whether the 
findings indicate the presence or absence 
of an intracranial tumor. À mere statement 
of the structural changes is usually of little 
or no value unless they are interpreted in 
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terms of gross pathology. By being asdefi- 
nite as is possible in a given case the roent- 
genologist helps not only the neurosurgeon,., 
but also himself, provided, he is able *to 
learn by disaeter as well as by triumph. 
Too many of us remember,only our tri- 
umphs and quickly forget our mfstakes,— 
a form of convenient memory which is not 
limited to our specialty. ° 

Our findings, therefore, are put in writ- 
ing and signed by the person responsible 
usually before most of the clinica] and lab- . 
oratory tests have been done, or their re- 
sults known. It is astonishing, therefore, 
that we аге е to predict th 


ation of 
the intr- tumor in nA ne- p 
as t 














of t! to guess асыга 

its. гре in o3e-quarter of Шап. - 
Th: decide- advance ingdiag- 
nostic is compared with dhe re- 
sults i as years and in different 
groups Ја be émphasized that these ~ 


results are obtained from the study *of 
plain films, stereoscopic, of course, and in * 
different positions and directions, but not 
including encephalograms or ventriculo- 
grams. The latter are much more accurate, * 
as will be shown in a subsequent table. ° 

The 47 per cent which were diagno$ed А 
(located) by roentgenographic methods 1s 
made up of 17 per cent in which our findings 
were merely confirmatory, 23 per cent in — 
which the diagnosis was definitely aided bye 
our findings and 7 per cent in which the 
roentgenographic studies gave the in Ж 
important evidence as to the presence an 
location of a given tumor. Not tẹ be slighted 
or overlooked is the fact that i&6 cases (4 
per cent) our films gave false or misleading 
signs suggesting an intracranial neoplasm, { 
and in 49 per cent of the verified tuns 
there were no indications of its ee ч 
the roentgenograms. 

If we divide this group of verified intra- 
cranial neoplasms into their major subdivi- 
sions (the total number being insufficient 
for detailed analysis), we find 1 Кы, 
variations in accuracy of diagnosis ае" 
ing to the type or location of the tumor, 
follows (Table її): 
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VERIFIED JINSRACRANIAL TUMORS 





Pituitary adenomas, 


* Diagnose i) ee EM 20-91% 
Meningiomas... 0.60. cociu ssis РЕ ee 24 
Localized by,x-ray............. 16-67% 
Acoustic neerinomas. mE. 17 
Confirmed by x-ray edunt riu ris 9—53% 
Cerebellar MOTS: 2а ава рь otea see 24 

X-rays compatible, not diagnos- 
Horde e ic ee "DH 11-45% 
СПотаѕ-+~іњһетіѕрһегеѕ.................... 49 
= Localized! by гау... 14-28% 


Calcifichtion visible in x-ray... .. g-18% 

Pineal displacement aiding localization, all cases 13 
Pineal displacement misleading............... I 
Metastatic tumors verified... ... 


itujtary adWomas verified byx-r  ...... 9 
Са! ег destructive tumors— "C> , . 8 
1ОГ. Ts 

Of the 22 pituit^ry ade tudy C , "e 

not spp: pected clinically ч T ? of -en 
examinktion. Two were nc: „+> * diag- 
nosed by roentgenographic ation, 
„ one of them containing ca n ex- 


terfding above the sella being interpreted 
as a craniopharyngioma, and the other one 
being entirely suprasellar, with a pituitary 
fossa quite normal in size and shape. These 
suprasellar adenomas are more apt to give 

the chiasmal syndrome (bitemporal hemian- 


. opsta) than the glandular syndrome, and 


* 


С 


D 
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may be confused clinically and by enceph- 
alography with the small meningiomas aris- 
ing from the tuberculum sellae. Similarly, 
*he usual type of pituitary adenoma may 
undergo spontaneous calcification and may 
bg misinterpreted as a craniopharyngioma, 
Or the cessation of glandular activity which 
may be assoeiated with the calcification in 
the adenonsa may be misinterpreted as a 
result of radiotherapy. The greatest source 
of error is not in missing a pituitary 
adgeoma, but in misinterpreting a sella 
formed from general pressure as an ade- 
noma. (In another paper! we arg consider- 
ing the pituitary adenomas more in detail.) 
The meningiomas are of particular inter- 
est to the roentgenologist as so many of 
i a ow the characteristic vascularity, 
oses and local thickening in the over- 
bone, enabling us to make a localizing 
diagnosis in two-thirds and a histological 
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diagnosis 1n one-third of this group. These 
changes are most common, or most evident, 
when ghe meningioma is on the convexity af 
the brain. At the base of the brain the re- 
action is apt to be limited to one of dense 
hyperostosis, with no demonstrable increase 
in vascularity. This is parttcularly true of 
some of the very slowly growing menin- 
giomas arising from the dura over the 
sphenoid ridge. Some of the Meningiomas 
may reach an enormous size in relation to 
the brain without showing the usual roent- 
genographic signs of increased intracranial 
pressure, probably due to their slow 
growth. In general, the more slowly grow- 
ing and therefore, more benign types will 
be associated with the largest or densest 
endostoses, and conversely the rapidly 
growing, more malignant type may cause 
a destruction of bone simulating a meta- 
static carcinoma. Meningiomas arising 
from areas not in close proximity to bone 
(e.g. falx, tentorium) may give no recog- 
nizable changes on the roentgenogram. 
Occasionally such а tumor may contain 
areas of calcification simulating a glioma. 
In another paper? we analyzed a larger 
group of these tumors, showing that about 
half of them will give evidence not only 
locating their point of origin, but also 
identifying them histologically. In this pres- 
ent group there were three other errors, 
the roentgenograms suggesting meningio- 
mas where none were found,—one of them 
already noted earlier in this article. 

The acoustic neurinomas can usually be 
diagnosed by the chronological develop- 
ment of the signs and symptoms, first those 
pertaining to the nerve itself and later the 
usual neighborhood or cerebellar symp- 
toms, and by the physical @xamination. 
Roentgenographic examination, therefore, 
is as a rule only confirmatory, except when 
it establishes another diagnosis such as a 
metastasis or a meningioma in the sus- 
pected location. When positive, the typical 
findings are those of unilateral enlargement 
of the internal auditory meatus, with a 
funnel- shaped widening of the medial end 
of the acoustic canal. Both meati may be 
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enlarged in any case with chronically in- 
creased subtentorial pressure, and this must 
be differentiated from bilateral acoustic 
neurfnomas, which occasionally occur. The 
most valuable position for an estimation of 
the size and shape of the acoustic canals 
and their internal meati is a direct antero- 
posterior view showing the petrous ridges 
in the center of the orbits. This may well 
be supplemented by a cerebellar view 
(Towne's position). Care should be taken 
in each view to obtain accurate positioning 
so that the two petrous ridges are sym- 
metrical. Ventriculograms may be en- 
tirely normal even with an acoustic neuri- 
noma large enough to give cerebellar symp- 
toms. 

The cerebellar tumors are by and large 
the most difficult to demonstrate roent- 
genographically of all the intracranial 
tumors. This is in part due to their position, 
the area being largely obscured by the mas- 
toid shadows, and their character, being 
largely gliomas, not prone to undergo cal- 
cification. As a rule, we are able to dem- 
onstrate them only when they are calcified. 
There are nonspecific signs of increased 
intracranial pressure which usually appear 
fairly early with cerebellar tumors. Some- 
times there is a backward tilting of the 
sella, with atrophy of the dorsum and for- 
ward bending of the posterior clinoids, but 
5 may occur without cerebellar tumors. 
With slowly growing fairly benign tumors 
causing increased subtentorial pressure, 
the basi-sphenoid and basi-occipital bones 
may be quite concave instead of straight. 
There were 24 tumors in this group with 
roentgerfographic findings reported as 
“compatible with cerebellar tumor” in 11 
cases, or 45eper cent. 

In the fifth and largest group, the glio- 
mas, an occasional tumor may be located 
by localized thinning of the bone directly 
over the tumor. This is apparently due to 
increased pulsation in a vascular tumor and 
occurs only when the tumor is in or on the 
surface of the brain. The same appearance 
may be due to any vascular tumor so that 
it is of localizing value only. А larger num- 
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ber may be tentatively identified by par- 
ticles of calcium deposited in the tumor,— 
in this particular group§¥18 per cent were 
so located. There is apRgreptly notlting 
characteristie about the arrangement, dis- 
tribution or size of the calgified areas to: 
suggest the type of glioma prtsent, but 
calcium deposits do suggest one of the 
more benign forms such as oligodendro- 
glioma or astrocytoma. Strangely enough 
the cerebral medulloblastomas nearly al. 
ways contain considerable calciugi deposits 
and are relatively benign, in striking con- 
trast to the cerebellar form of this tumor. 
It is quite possible that this gumor iş 

2 Occasionally. an | mÀ 





wrongly ci. 

atov:. "" a meningioma 
may ‚пе .ticles of the type 
mo found in ыр third 
n" ax izing a glioma is ghe dis- 
рас: ше pineal shadow, as deter- 
minei iccurdte anteroposterior or 


poste:o....-.i10r views. By careful measure- 
ments it can sometimes be determined that 
the pineal gland is also displaced anteriorly, 
posteriorly or vertically, thus further local- 
izing the neoplasm. Pineal displacement is 
frequently of value in the gliomas. In this 
entire group of 157 verified tumors, meas- e 
urable displacement of the pineal gland 
was of value in locating the tumor in 13 
cases, and was misleading in one case. The 
latter was a patient with a small сото 
blocking the aqueduct of Sylvius, with a 
resultant internal hydrocephalus. This V 
turn displaced the pineal gland downwar 
and backward but not laterally, leading to 
an erroneous deduction of a тї пө frontal 
tumor. The correct diagnosis was promptly 
made after ventriculography. 

The remaining entries of Table nge 
self-explanatory. They would raise ОМг 
total and our average considerably if they © 
had been verified by biopsy or by autopsy, 
but to include them without verification 
would defeat the purposes of this work. 

The final group of cases to be argalyzed „ 
is one in which ventriculograms were ade 
This method of direct tap of the ventr 
or ventricles, removal of cerebrospinal fluid 


; DON 
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and replacement by air, followed by suit- 
able'roentgenograms in at least four posi- 
tions, was име: aid times. The following 
° table gives our’ statistical results in this 

group, wiNwsexplanations following the 
.. table. 

* = Taste IV 

VENTRICULOGRAMS 


x »- 
Total examinations. ...-.............- 


Verified'tumors after puces. . 62 

Tumgrs located correcfly. . . . - г 59-95% 
wm Failure fue to unsatisfactory filling.. 2 
eee = Incorreg localization................ I 

NOR НЕ o S О КККК RI E REI 21 


* 116 cases, 62 
e correctly 


n ne the procedure ` 
tors were verified. The 
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examination was negative in tle face of 
clinical signs. This is frequently of value, 
as for instance, in patfents with the local 
signseof pituitary tumor but with a gormal 
sella, or again, patients with the signs and 
symptoms of a space-occupying tumor in 
a hemisphere but with normal ventriculo- 
grams. We can simply say that negative 
roentgenographic findings are often of 
value, sometimes of positive value, as well 
as of value in ruling out tumors, and beg 
the question of percentage. 

In summary, we may expect to be able 
to locate 50 per cent and identify 25 per 
cent of all intracranial tumors by roent- 
genography. If ventriculography is re- 
sorted to, we should be able to locate prac- 


located in 59, and in two ‘ses the tically all of the intracranial tumors large 
= mistake could be attribu* . aplete enough to give symptoms. The exceptions 
filling of the ventricles, дй u "*^h- will be some of the subtentorial tumors, 
nique for which we wer vasible. some small tumors in or around the optic 
This leaves one posjtive 'h oc- nerves or chiasm, and small pituitary ade- 
¢ curred during my absence “ca mày nomas, ventriculography in the latter 
. be attributed to insufficient experience. In group not being indicated. 
other words, this method is a Жегу Exact Our apologies are offered to Dr. Cushing for tres- 
one when performed properly, but is asso- passing on his territory and my gratitude is ex- 
: ciated with a very definite risk. I shall not pressed for his help and encouragement in our daily 
attempt to discuss the mortality from this work. ]t is largely due to his stimulus that we have 
e. . . . . . . 1 ы 
diagnostic method as it is entirely outside — how т ~ a = matt E these 
ж e а га асг. Pd 
е ту field, and I doubt if anyone could give interesting and variable intracranial neoplasm 
b . 
the accurate percentages in such a group, REFERENCES 
as an operation is the usual and immediate te Papers ow Вина Адан by CORDE 
= x sequel when an accessible tumor is demon- ScHNITKER, SOSMAN and VAUGHAN to appear 
strated. The 8 "tumors located, not veri- in this JOURNAL. 
ed" were mostly of the inaccessible type, 2. Sosman, M. C., and Purnam, T. J. Roentgeno- 
few deemed not operable for other rea- logical aspects of brain tumors—meningiomas. 
zs Ам. J. ROENTGENOL. & Кар. THERAPY, 1925, 
| : j 13, 1-12. 
A final group, not numerically apprais-  ;, Cusnine, Н. Intracranial Tumours. Charles С 
able, Ps tM one in which roentgenographic Thomas, Springfield, Ш., 1932 
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By ROBERT G. VANCE, M.D. 
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И ue healing of linear fractures of the 
skull has been reported by Stewart,! 
Illig, Schwarz and others. In spite of 
these reports there appears to be great 
diversity of opinion among roentgenolo- 
gists concerning the healing of these frac- 
tures. Not infrequently one hears the 
opinion expressed that fractures of the 
skull always remain visible in the roent- 
genogram. 

Complete disappearance of fractures in 
the skulls of children has been known to 
take place in a few months. Stewart re- 
ports the healing of such a fracture in six 
months, while Illig has observed complete 
healing of a fracture in the frontal bone of 
a child, five years old, in so short a time as 
four and one-half months. Illig reports 
other instances in which fractures in the 
skulls of children have disappeared in six 
months. 

Attention should be called to the fact 
that fractures in the skulls of growing chil- 
dren have been seen to increase in width. 
Such a case is probably rare but has been 
noted by Stewart. It should a!so be noted 
that fractures in the skulls of adults have 
beeg known to remain visible over long 
periods of time. Illig reports a fracture in 
the skull of a man fifty-two years of age 
which was visible after fifteen years, al- 
though there was some evidence of repair. 

In order to obtain more information con- 
cerning the healing of linear fractures of 
the skull we attempted, in two hospitals, 
to secure a re-examination of every case 
of linear fra@ture in which the original 
roentgenograms were at hand. 

By confining the series to those cases in 
which the original films were at hand the 
possibility of an error in diagnosis would 
be obviated. Comparison of the two sets 
of films would also afford a means of de- 
termining at what time an old fracture 
may be differentiated from a recent one. 
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* THE HEALING OF LINEAR FRACTURES 
OF THE SKULL 
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This latter observation is sometimes of 


medicolegal importance. Any*deppsition of ^ 


calcium in the brain or its coverings would 
be readily detected. : 

In all, 52 cases have returned fer exam- 
ination. Thirty-six hàd suffered | ay linear 


fracture of the skull more than two yearsse 


previously. Every case in thfs group" 


showed complete healing of the fracture 


maining. The bones of these sktdls were 


= 


line and there was no sign of irgury ony 


normal in a> 
visible cal: 


ince and there мао 
posit in the brain or its 


coverings. 

Table : “saat each decade s i the 
first tc „ЖЩ ' ggivas represented anfi that 
the v: Э s of the skull were in- 
volvec -.enly in frequency. The old- 


est case was that of a man fifty-two years 
of age at the time of injury. Twelve and 
one-half years later the fracture which had 
involved the right parietal and occipital 
bones had completely disappeared and the 
skull appeared normal in every respe¢t. 
The earliest healing time in this series was 
in the case of a boy four vears of age who 
showed complete healing of a fracture in 
the occipital bone in four months ahd 
twenty days. 


Table п shows 7 cases in which the AL 


ture lines are still visible but show sufficien 
repair to enable them to be recognized as 
old fractures. As healing take* place the 
margins of the fracture lines b&ome less 
sharply outlined rendering the fracture line 
less distinct. As the healing process pro, 
gresses, small spicules of bone may be sea, 
bridging the fracture. There is no change 
in the densigy of the surrounding bone and 
there is no evidence of callus formation. 
Union is probably fibrous at first and this 
fibrous tissue later becomes ossified. When 
ossification is complete the fracture is no 
longer visible. The wider the fracture Img 
the longer the time required for healing. 
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Tase I ° 
. = T 
Age at Injury | | 
Case No. Y ` | Bones Involved Healed After 
а еагѕ А 
| . 
* | 
| "201 | 
x : 5 | Occipital | 2yr. 3 то. 
" 2 52 |  Parieto-occipital | г yr. 6 mo. 
& 3 9 | Parietal | 3 yr. 7 mo. 
4 5 | Occipital and frontal | * yr. 10 mo. 
95 7 Occipital 8 yr. 
A 6 26 | Frontoparietal 2 yr. 1 mo. 
4 > d 19 Parieto-occipital 4 Yr. 3 mo. 
L. `8 | 31 Frontal $ yr. 6 mos. 
. . 
— À P 9 6 Temporoparietal | I yr. 4 mo. 
aner e10 | 30 |  Temporoparietal 6 yr. = 
: ДҮ | 26 | Frontal 3 yr. 6 mo. 
12 | 14 Temporo-occipital $ yr. 
( 3 7 Parieto-occipital 3 yr. 1 mo. 
14 33 | Temporoparietal 7 yr. 
м, 1$ ia Occipital 4 yr. 9 mo. 
16 il Temporal | 3yr. 3 mo. 
M Hy Parietal | 9 mo. 
18 Я Frontal 11 mo. 
X 19 Occipital I yr. I mo. 
20 р Parietal and temporal 1 yr. 5 mo. 
p = 4 Frontal 2 уг. 9 mo. 
. 22 Occipital 4 yr. 
А . 23 i5 Temporal туг. 7mo: 
. 24 5 Parieto-occipital I yr. 3 mo. 
25 28 Frontoparietal 3 yr. 
26 13 Occipital 1 yr. 6 mo. 
27 5 Parieto-occipital 7 yr. 
е 28 7 Temporoparietal I yr. 9 mo. 
• 29 41 Parietal 8 yr 
z е 30 35 | Occipital 3 yr. 3 mo. 
5 31 5 | Frontal 2 yr. 
32 20 Frontal 3 yr. 
. 33 21 Temporoparietal 2 уг. I mo. 
б \ 34 9 Occipitoparietal 3 yr. 3 mo. 
1 35 31 Temporal 2 уг. 3mo. ® 
36 4 | Occipital | 4$ mo. 
L] 
. 
е Taste П : 
TIME AT WHICH REPAIR WAS SEEN 
p . : Age at Injury | A icu 
К Case No. years Bone Involved Repair Seen At 
| 
| 
| 
I 96 Parietofrontal 11 mo. 
2 5 Parieto-occipital | 8 mo. 
* 3 9 | Occipital | 16 mo. 
4 20 Occipital | 9 mo. 
" : 5 12 Frontal | 5 то. 
. 6 31 | Parietal | 9 mo. 
= 7 28 Frontal | 10 mo. 
^L 
е 
` e e 
P4 . e 


746 


Robert С. Vance, 


DECEMBER, 


. Tase III 
CASES IN WHICH NO REPAIR WAS SEEN 


" 











` 














Case N ub жш * Bone Involved No Repair peen At ә * 
. 
I 5 Frontoparietal 5 mo. i 
2 30 Occipital 12 mo. ® % 
3 ? 3 Parietotemporal 3 mo. 4 mo 
4 9 Frontal 2 mo. 4 mo. 5 фо. 
$ é | Parieto-occipital 3 mo. 
6 - 6 Frontal parietal and occipital 1 rgo. 2 mo. 3 mo. 
7 6 Occipital I mo. 2 mo. 3 mo) mo. 
a == ' — 
e "— 
fn the skulls of adults it appears that SUMMARY 
about eight months is the average time re- Tinea fractos in the skulls y adf 
quired for sufficient repair to give the frac- may be expected to heal in about t¥o ус 
ture line the appearance of an old fracture. In very young children healing of ligg hr 


In children the average time is shorter. 

It is our present impression that frac- 
tures in adult skulls disappear roentgeno- 
graphically in about two years. In children 
the time is much more variable but the 
average time is probably one year except 
in very young children where complete 
healing may take place in four months. 

Three cases have returned in which there 
had been slight depression associated with 
the fracture and operation had been per- 
formed at the sites of the fractures. The 
duration of these fractures was three, four 
and six years. None of these fractures had 
healed completely except in parts remote 
from the site of operation. The removal of 
bone delays the union of the contiguous 
fracture line. 








fractures m+; take place in four mos 


In older сев one year is about the 
average time a . which healing is complete. 
Linear ^. ares in the skulls of &dults 
may be · zed as old fractures after 
about е nths. * 3 
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" CHOLESTEATOMA IN CHRONIC OTITIS MEDIA 
‚ . 


, 


— 
T THE Massachusetts! Eve and Ear 
.nfgmaif during the ten year period 
from, January, 1925, to January, 1935, 584 
radical mAstoidectomies were performed on 
patients&with chronic suppurative ettis 
media gOf this numBer 288, or practicelly 
so per cent, showed macroscopic evidence 
of cholesteatoma. In 45 per cent of these 
288 chses enough definite cavitation could 
e тай out on the roentgenogram taken 
inthe u$ual Law position to make а pre- 
opNative diagnosis of cholesteatoma. Four 
years ago we added the use cf the fronto- 
occip,tal view, by which we have been able 
to diXgnose 68 per cent of «^r cases сог- 


~ 


= 





6 

Fic. t. Showing the fronto-occipital position. The 
usual frontal-sinus head rest is used with the 
cassette inclined approximately 25° from the hori- 
zontal and the tube inclined about 15° toward the 
fiatient’s feet. The patient is lying on the back 
with the chin flexed on the chest. As will be seen 
from the other illustrations, great accuracy is not 
necessary in this position. 


By A S. MAcMILLAN, M.D. 
BOSTON, MASS ACHUS®T—S 


rectly. The -emaining 32 percent showed no 
enlargenent of the attic © mastoid antrum 
and nc cavitation in the mas-oic frecess 
to warrant a diagnosis of cholesreatcma. 
Мурза, over a seven year period from 
1923 tc 1939, performed 756 radical pera- 





& 


the 
through the emissary vein region. Larze em ssiry 
veins and extremely deep g-ooves in th2 bone, 
the lateral sinus, showdd not be con- 
fused «ith the antrum. Law s pos ticn, which is 
always usec in addition to this view will sid in 
preverting this mistake. 


Fic. Siew ng the projecton of antram 


procueed bz 


tions œ chronic suppuré-ive otitis n edia 
and found cholesteatoma oreseat in 312, or 
about гв per cent. In 97 cases, or less than 
one-third, cholesteatoma was saspec-e 1 be- 
fore eperation. 

The serious complications фсе to inf=c- 
tion in the presence of daoles-eztomatcus 
cavitaton п the tempo-al bcne, sach as 
labymrthitis, brain abscess? pensinmsitis 
abscess, meningitis, etc. are so frequent 
that onee the diagnosis is made, otclogists 
advise mmediate operati-n. Very often the 
diagnos сеп be made on 7 by -he ro*r tgen 
examrz tion. 

The =bject of this paper в t» call atten- 
tion to rhe possibility of arly lizgness by 
the reutine use of the fro-to-occiotzl pesi- 
tion ir all patients givmg a history of 





à 


Кс. 3. This is the anteroposterior view cf the 
temporal bone showing, 7, the superior =micircu- 
lar canal; 2, normal sized antrum 6 mm. wide 
by 10 mm. high ina completely sclerosed mastoid, 
3, attic; 4, middle ear; 5, cochlea. 


chronic otitis media. The positior shown 
and described in Figures 1 and 2 is wt new 
but has been more generally used in search- 
ing for fractures of the occipital region and 
later in studying the petrous pyramids in 
suspected infections secondary te acute 
otitis media. 

Stereoscopic roentgenograms tak >п after 
the injection of the external canal with 
lipiodol aid greatly in the locatior of the 
structures seen in Figure 3, i.e., the ossicu- 
lar chain, middle ear attic and zntrum, 
semicircular canals, cochlea and the inter- 
nal ‘auditory meatus. 

There are two types of cholesteatoma— 
the true and false, or primary and second- 
ary. Grossly, and in microscopic rppear- 
ance, they are identical, but they differ in 
their etiology. 

The true or primary cholesteaton ata are 
rare and were first described by Cruveil- 
hier? in 1829. $n 1838, Müller? described ad- 
ditional cases. Cushing? reported 15 in his 
2,023 cases of brain tumor. Bucy! reported 
3 cases arising within the diploe of tae skull 
and collected 13 from the literature. They 
have occurred as spinal cord tumors and 
have been reported in the cecum end tes- 
ticle. They are inclusion tumors c^ ecto- 
dermal origin, and when they occur, produce 
local symptoms and do not metastasize. 

. 
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Gressly they vary greatly in size* and 
shape, are firm and pearly white. In cross 
secticn they show concéntric layers of, 
desquamated epithelial cellgggith chol@s- 
terin crystals between the layers. The ac- 


tively growing and freshly edesquamated™” 


cells ¿re on the outside. There are no blood 
vesse's. 1 ` 

The false, or secondary variagy, with 
which we are concerrd, may be fqund in 
the middle ear, attic, mastoid каМ, ех 


terna. auditory canal or the nasad sinuses. = 


They have the same gross and recroscopic 
appeerance as the primary but qliffer 1 
that they usually occur with chromic infecN 
tion which may cause softening of the mgs. 
Freqvently they have a characteristic and 
very disagreeable odor. 

Sqvamous epithelium is not jer deni 
found in the middle ear. There аф two 
main theories as to its presence thegze. One 
is that there has been a transition frim the 
cubeidal epithelium normally found ‘ere, 
to the squamous type as the result of 
chrome infection. The most commonly a 
cepted theory is that there is an ingrowth 
of epmhelium through a perforation in the 
membrana tympanum. The perforation 
usualy associated with the formation of 
these tumors is through the posterior supe- 
rior angle or Shrapnell’s membrane. This is 





Fic. 4. Small undeveloped mastoids, whose cells 


are «bscured in the Law position by the suptr- ø * 


impesition of the bony capsule, are seen to ad- 
vantize in this projection; they in turn obscure® 
the eutline of the normal mastoid antrum. 


S 


.the p 
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the 6rly place in the margin where a per- 
foration can occur, because of the break ir 


e the continuity of the tendinous part cf the 


ажат. ThW,gpithelium of the posserior 
superior canal wall is said to*e particularly 
apidl> groweng. McKenzie,! їп an excel. 
lent article, leans to the theory tha: -hese 
chofés-eagpmata are primary. As tc the 
theory ат the epithelium from the 2xte- 
rior cagal grows in through the openiag in 

bets or superior angle, he says this 


eme? theory "«hrows a severe strain upor ene’s 


B 


credulityg=and the strain is not reduced 
hen T virtually asked to believe that 
the on Wstrip of epidermis, capable cf pro- 
а= cholesteatoma, is by an inscratable 


dispensation of Providence led up te by 


the or v perforation capable of usirg it." 

Pokitzer in his book shows a microscopic 
pictury of the mucous meinbrane ef the 
external canal passing through the drum. 

Ref rdless of which theory one accep-s 
ч the formation of choleste-toma 
Zygelman? states that most otoloris:s 
gree cn the following facts: (1) that it is 
relatively common; (2) that it is dangerous; 
(3) tha- intracranial complications are prev- 
alent; 4) that it has a great tendency to 
grow; #5) that it causes bone destructicn 
and atrophy; (6) that a suppurative proc- 
ess is aways around the cholesteatoma 






[һе roentgenographic examinatier of 





Fic. 5. ., shows a marked enlargement ef the 
antrum ; 2, small emissary vein; 3, norma szed 
antrum. 


Cholesteafon a in Chronic Ottis Media 
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F c. 6. Caaracteristic cholesteasoma cavity which 
was forad empty at operador althoug the 
middle «sr ccntained cholestez-oraa detritus. 


the sde-osed mastoid has аһғауѕ been 
rather uzsatisfactory. Very little inforraa- 
tion cun be given by the roentgenolsgist 
that tle oto ogist does not already hawe. 
In the =xamination of tie mmstoid, in 
Law’s pesition, the superin position of -he 
internal and external audite ry meati iz ene 
of the pzncipal requirements. This pesi- 
tion shows the mastoid cels very cleacly 
and the =ry important rel: tion of the ht- 
eral sinus to the antrum; Fur m the scle- 
rcsed mastoid, because of the supezimacsi- 
tion of pert of the bony capsule over the 
mastoid antrum and the sclerosec cer:ex 
in the Ghrenically infected naddle ezr, anzi 
ard sometimes marked enlargements o” the 
artrum cannot be appreciated. For tats 
reason tie anteroposterior proiection is 
essential, tor леге there is пе such superin- 
pcsitioa. Because of the distance of the 
petrous pyramid from the surface of the 
skull, її was not until fine Ene focus takes 
were ava lable that sufficier® detai! of the 
structure of the petrous pertion could oe 
demonstrated satisfactorily 

The /rc ato-occipital positon, in the aer- 
mal pneunatic mastoid, does not show tne 
mastoid antrum. The walls of the пота] 
antrum are rot clean cut because of tne 
numercue openings in periar tral cells (Кж. 
4). The zverage size of the antrum in tae 
completely sclerosed masto d measures 6 





Fic. 7. Cross section of cholesteatoma showing, /› 
the hemorrhage beneath the living epsthe.ium; 2, 
the deeper columnar and surface squamous cells; 
3, successive layers of desquamated epithelium 
containing cholesterin crystals. 


mm. in the transverse diamete- and 10 
mm. in the vertical (Fig. 5). Any increase 
in size of the antrum is due to erosion of 
the bone by the growing cholesteatoma. 
'The density of the cholesteatoma itself as 
compared with that of the surrounding 
sclerosed bone is negligible. Films taken 
before and after the operative removal of 
the cholesteatomatous mass show ло ap- 
preciable change in density in t^e region 
of the antrum. On two occasions, although 
cholesteatomatous material was present in 
the middle ear, operation showe the en- 
larged cholesteatoma cavity to be com- 
pletely empty because the contents had 
been liquefied by infection and had drained 
out (Fig. 6). 

These enlargements of the mastoid an- 
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trur cavity are usually very smooth in 
out me and that part of the cavity nearest 

the cortex of the temporal bone has a, 
defz:tely eburnated wall. Largg cholestea- 
tomatous caveties may be multiloculated 
wit? projections extending down into the 
mas-oid process; they may extend forward 
anc upward into the squamogs region; 
thes may erode their way throughathe bone 
int» the region aboue the lateral sinus or 
through the tegmen into the dert wl 
thus forming a definite bridge foreinfection «essa 
to zavel from the middle ear aj produce 
sereas complications. A fistula @nto th . 
serieircular canal should Бе | 
when the cavity enlarges in that directiffh. 
Ver» large emissary veins and broad беер. 
imocessions in the bone caused by the lat- . 
erel sinus must be considered and ай not 

to be confused with the cavitation (aused 

by « cholesteatoma. : 
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E. pprt which focal infection pia-s п 

. certan systemic diseases is well estab- 

lished gnd needs no éurther comment In- 

. eur грин the apices of the teeth is one 

emunso! thre mast common sources of focal i afec- 

tion ag d leeause of accessibility, one œ the 

И ost еа у eradicated. Extraction of meth 

о ГА suspigion in the hope that the ра леле 

mM be benefited is, however, unsciertitic 

s gnd“irdefensible. Even the extractim of 

. infected teeth is, as Pemberton‘ has pomted 
out, fot always advisable. 

Тосор radical extraction in an already 







weaketed individual may produce ав «xac- 
erbatigh of the origihal arthritic process 
. whigf may entail great suffering. 


nfertunately, the tooth which saows 
finite local clinical evidence of disease is, 
as a rvle, not the tooth which is impo: tant 
* asa focus. It is the tooth with the “band” 
e abscess or pocket without local dramaze 
. e which is the source from which bacteria 
d and their toxins are absorbed into the Llood 

and lymphatic channels, producing sys- 
ic complications elsewhere m the body. 
a tooth often presents по clinical 
ptoms or signs by which the dentis- can 
ае у it. Diagnosis must be based la gdy 
on r¥eatgen findings. The interpretation of 
thesq findings depends first on careful ech- 
nicalYetag, which is too often missirg in 
busy Blinics, and second on a knowledze of 
the anatomical structure of the too-h and 
‘ifs investing structures; and the change 
produced in them by disease. 

These changes as seen in a roentg eno- 
gram are on an extremely smafl scale and 
e too often cannot be visualized at all, unless 
a "slow" film and a fine focus tube to- 
gether with careful angulation of th= m- 
cident ray, are used. The so-called “sed” 
4ilms are too coarse and give too much con- 
trast Тог accurate diagnosis. 


“м a e 7 
ТУ . 
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The cr ter on of a diagnostic film is th» 
cemonstration of the black line represant- 
iag the pericementum abort fhe tooth, the 
lamina cura or socket wall and the sharr- 
ress of cetai. of the cancel ous structure, СЁ 
the alve« ar done. 

Changes in roentgenogrzohic density are 
relatively of less importance and tco often 





Fic. т. Lage bone cells about tae root of the mgl t 
lower first biscu. sid. 


are simulated by variations in the exposure 
or techr1]ue. Furthermore. there are wide 
variatioas in the density of the normal 
alveolar done. А granulora, for exam Xe, 
may appear as an area of increased roen`- 
genograoic density as compared with the 
more rad able antrum сауі у, ef din inisted 
density when compared with average a- 
veolar bene and even of the wame density 
when compzred with ів alveolar bene. 
In the latter case, diagnosis is based on 
changes n structure and ine detail. 





FOCAL INFECTION 
Focal infection about the teeth may arise 


from one of four main sources: (1) imfec-ion 
of pulp m teeth which ape still vital; (2) 
infected periodontal (pye-rhea) pock2t:; 


fe 
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. 
(3) the walling off of infected msterial in 
pockets at the site of extracted teeth, and 
(4) infection at the tip (apex) of the tooth 
. 
root. 

The first group cannot be dem xstrated 
roentgenographically, but teeth showing 
large cavities er leaky fillings should be 
suspected. 

Periodontal pockets are foci which are 


commonly overlooked. They cannot be 





Fic. 2. Granulomas at the apices cf the 
right upper central and lateral 


kept clean except by constant denta! atten- 
tion. If the apical third of the root or the 
space between the roots in multi-rooted 
teeth is involved, extraction sould be 
advised. 

Walling off of infected_materiz! at the 
site of an extracted tooth is not ar uncom- 
mon focus. The roentgenogram vill show 
a cavity in the bone with or witkoat par- 
tially absorbed bone fragments and a 
bridging over by a bone shell at the alveo- 
lar margin. Such foci are simply removed 
by incision and curettage. 

Infection at the tooth apex constitutes 
the group most likely to produce serious 
consequences. With a knowledge о> the his- 
tological changes produced by the various 
lesions, it should be possible to -ranslate 
them into their equivalents in terras of the 
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roemtgen picture. This in fact can beedone 
in most instances, provided the film shows 
suffcient sharpness of detail. è 

Е «perience has shown that И tholog at 
the oth apex involves first the pericemen- 
tum and lamina dura and then the cancer 
lous bone. The first change which takes 
plac- is a widening of the black{line бї the 
pericementum at the apex, reprekntingan — * 
actual thickening dueto inflammatery con- 
gest on. The cause of this may be ek matic 
occlssion, congestion as the result of an 
inflamed or irritated pulp, or the&irst stage 
of a»scess formation. Clinically, the кө A 
is ræsed and sore to bite on. If th cause i® _ 
remeved, the tooth may recover. Usuafy, 
however, the pulp dies and infection? setg 
in. The second stage may be the develop- • 
menz of an acute abscess or of a granifloma, 
depending upon the virulence of theginfect- 
ing organisms and the patient’s p 
resistance. The time interval varies 
few days in the former to several we 
ever months in the latter. 

Ir. the acute abscess, the first roentgen 


grapaic sign is cloudiness in the cancellous 
bone adjacent to the apex, and later thin- 
ning and finally loss of the lamina dura and * 
of the trabeculae. The picture is similar on є 
a small scale to the roentgen findings in a w 
case of acute mastoiditis where we have 
first cloudiness, then thinning, and fin 
loss »f the bone trabeculae. With comp 
dest-uction of the trabeculae, an 
cavity 15 formed. Such cavities are пф to 
be c»nfused with large bone cells su 
are seen particularly in the lower bicfispid 
and molar regions, with alveplat [bone 
whica may be normally thin and theYefore 
shows increased radiability, or with shad- 
ows ©ast by normal anatomical landn агі ° 
or their distortions. If a sinus is established . 
breaking through the buccal plate of the 
alveelus, a smaller darker circle may be 
seen within the area of bone destruction. ө 
Prognosis for recovery by treatment 
witheut extraction depends on the estab- 
lishment of drainage before there has been 
muca destruction of the pericementum ande 
denudation of the apex. Fairly large areas 
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of destruction in the cancellous bens but 
with little denud&tion of the apex hzve 
ebeen observed to return practically tc nor- 
Nan fellows treatment. Conversely. where 
= E ny roentgenogram shews considera »le 
striction ofthe pericementum оте" the 

с OrOgnosis is poor even though there 

is lift» invplvement of the adjacent сг ncel- 

e lous Бопе As а rule, the untreatec acute 








abscess goes on to a seage necessitatrg ex- 
g tractie Occasionally, however, ж sub- 
ван сет оа subacute or chronic form. 







"pe of reaction re 


ich may be bacterial or beni- 
саћ Tae granuloma, as its name imples. is 
y me or less sharply circumscribed ccn- 


s- “nective tissue tumor. Since it represe ats rot 
a dest-uction of alveolar bone but r: taez a 









lability. It -zn be 


B e. в 
ed, however, by the loss э! the 
entum and lamina dura at thea 


along the pericementum. Granulom:s rep- 
/* resent living connective tissue infi: acad 
"Ru with leukoevTes amd bacteria They are 
em highly vascular. Bacteria or their cxins, 
> therefore, are readily absorbed in c rae 
сіта tion. It is extremely importar t that 

wuch lesions should be recognized. Тһе are 

tpof frequently overlooked because they 

maf fail to show the increased radiability 

which the roentgenologist is accus-c med 

to asfociate*with lesions at the apex œ tae 
tooth} fh@simple granuloma may uzcergo 

а norgaal repair if the root canal 15 ceaned 

out afd adequately filled. It will ther -hcw 
nothfng but a little residual thickerirg of 

. ', the fericementum at the apex. Occasm ally 
a granuloma, because of its size and iater- 
ference with circulation, may ufidergo cea- 

e | tral scftening forming within itself, Е mm- 
fected. an abscess cavity. The roen-geno- 
gram will then show erosion of the reat tp 

= | which will not occur in the simple grana- 
doma, and prognosis for treatment s less 


favora5ké. Occasionally а non-infected 
— Xn is quss —— 
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. 
granulara with central softening m ах form 
a cyst which is recognized by its st arp Eae 
of deg srearion, its uniform fluid density, 
and v ha: 22 appreciable size, its bon’ coa- 
densatiar line. Such a ron-infectec crst 
does аст represent a focus 

Ап асе abscess may zeur at amy age 
dependmz сп the nature and virulence of 
the infecting organisms. Other thinzs beir g 
ec ual. however, the acute zbs@ess or grana- 
loma,:s more commonly seem in vouag 17- 








Firs. 3 Aoscess with bone destruction arising :rom 
the me of -he right lower central and nvolving 
the аре э? the left central. 


dividual whose resistance is high. [n ind - 
viduals sho have passed middle life o7 m 
усип adividuals whose resistarce has 
been bwered, the acute abscess may È- 
sice int- a subacute or residual staze ri 
which th= eroded root tip becomes mfzcted 
and fcrm s a sequestrum which mairtains 
chronErs. Such "blind" or chroaie at- 
scesse- ar? of frequent occu encein :ncivic- 
uals ої mis type and may оссог wi-hcut 
having czssed through tb» acute abscess 
stege. Nature attempts t wall of these 
сһгопк: mfections by scar bonè (con deasing 
os-ceitis) formation, which is rarely sættis- 
factory ст complete. 








SCAR BONE 
Such szaz bone reaction, when occurring 


at the cth apex, preseats on a smal 
scele 2 pacure similar to thet of osteamye 
litis w tk secuestrum and -nvolucran ‘cr 
mztior ss scen elsewhere m the body. la 
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this case the tip of the tooth root denuded 

of its pericementum and eroded Ет pus is 

in fact a sequestrum, and the scar bone 


reactfon forms a definite involucrum at- 





Fic. 4. Scar bone reaction associated witt a chronic 
abscess. 


tempting to wall off and localize the infec- 
tious process. 

Scar bone, however, is not necessarily 
the result of infection; but rather results 
from a stimulation of the osteol lasts bv 
an irritation which may be -acterial 
(chronic abscess), chemical (those used in 
root canal treatment), or injury (t-1umatic 
occlusion). 

Scar bone reaction as a result o^ irritant 
chemicals is usually self-limited аз local- 
ized at the apex of the tooth which has been 
tre&ted. There may be some peri-emental 
thickening, but there is no denucation or 
erosion of the root tip. 

Scar bone as a result of trauma-ic occlu- 
sion is laid down on the alveolar ѕкіе of the 
pericementum and represents Nature's at- 
tempt to*reinforce the socket to neet the 
increased strain. This is in contradistinc- 
tion to hypereementosis which res dts from 
stimulation of the cementoblasts and is 
laid down on the root side of the perice- 
mentum. Such scar bone reaction has, as a 
rule, io systemic significance. It = the re- 
sult of wear and tear and is most commonly 
seen in patients showing simila- hvper- 
plastic changes about the margirs of the 
vertebrae or other joints elsewhe-e їп the 


body.? 
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Tlere are, however, areas of sckrotic 
bone which apparently Mave no connection 
with dental pathology. Such areas occur, 
commonly in the mandible, расанын y 
the Licuspid and molar region, and тамі : 
between the tooth roots omseveral mi 
meters below them. They may vary in ze? 
from a pin point to a mass as[larg&s a 
tootL. They have no clinical sYgnificance = 
except in the rare instance where they may 
caus- pressure irritation on a n 

Tl e evaluation of the scar bope typ» -ofee 
reacaon, therefore, depends u the iden- 


tificetion of its cause. If it occurs Ms a WA 
7, ОГ, Í » 


> ч} 











of infection it indicates chronici¥ 
othe- words, an attempt to wall off a pc- 

ess which cannot be healed by resoiftion, 

or a fragment of dead bone which cannot“ -e 
be exfoliated. As previously stated, this 

tvpe of reaction has been found m 
mon v in patients whose resistance 
tion zs low and maybe considered 
rion. The roentgenologist, therefore, 
take a stronger position in advising ext 
tion when this type of reaction is prese 










. Scar bone of no clinical significa 


subject, of course, to the patient's аі) 
to vithstand the operation and its atter 
effects. Such operations should be consid- 
ered as “lightening the toxic load.” Marked ө 
imp»ovement in chronic cases should not 
be expected, because in many instances 
such lesions develop as a result of the pa- 
tlen^'s systemic condition, andare not itse 
cause. Б" 


Р DEVITALIZED TEETH 
Per berton* stakes, "The day is past 


when, in the presence of refractory arthri- 
e 


N tisan Afw tant tooth should be sacrificed 
е5, A, у because it is not vital.’ 

ES асл tooth should be considered on its 

a bwy merite. rE tooth, furthe-more. 

1$ necdssarily a “dead” tooth. Under 

e favorable о: the dental pu p can 

.. be aseputally removeg and the roo: canal 

a: afr. Cesealed. 








жа the rgentgenogram as a pericemental 
blæk line of normal width and an intact 


pex. Such a tooth need not be extracted. 
Active periapical infection of clinical sig- 
nificarce should produce histologic changes 
structures sufficient to be recog- 
a clear sharp foentgenogram. 
uate pulp removal because о tech- 
difficulties is limited, except in the 
hafds of experts, to the anterior single 
oted teeth. The roentgenologist should 
e note whether the root canal filling (Usually 
fe a gutta-percha point) extends to the apex, 
à , ond waether it is in contact (sealed) to the 
La side walls of the root canal. A canal filling 
which shows a space between the gutta- 
ре а point and the canal walls is worth- 
lessk Such a tooth is always a pocential 
ce since the seepage of moistuze into 






d 






have mained in a satisfactory cordition 
after pulp removal.! 
ds CONCLUSIONS 

d Onf should remember first that the teeth, 
whiff the most accessible, are by no means 


the only source of focal infegtior; and 
— 3econd that the problem is primarily one of 
* resistance and immunity. Many patients 
show :nfection about their teeth aac vet 
=» have no evidence of systemic disezse re- 


sulting therefrom. Furthermore, the local 
Tathology 


out the teeth may be -he re- 
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sult cf a general system с ccrdition or 

lowered -esistance, and пое cause. 
The type of reaction as seen in tas roen-- 

genog*ara will indicate in zeneral whe-her 


ER, 





Fic. 


» Apical pericementitis сп vital tooth cue 
to occlusal stram. 


the patient's resistance to infection is high 
or low. The granuloma typ2 of reacticn oc- 
curs more co  monly in young acults whose 
resistanc= is high. There к usualy a cet- 
ni-e ti ne relationship betw2en the decta of 
the pulp in the tooth uncer coasicera-ion 
and the onset of systemic symptoms Re- 
moval of the dental focus will, if the sys- 
temic symptoms are recent, usualy give 
reief. Tae blind or chromic abscess with 
scar bone reaction occurs more commanly 
in individuals of lowered resistanze Re- 
moval of such a focus will 1elp to ‘ lighten 
the load" biz one should not expect tco 
mach improvement. 

Prosnesis after treatment deperds nrst 
upon the type of region. seconc on the 
amour t ef denudation of th? per cerieasum 
and erosion of the root tip. Acute abscesses 
and gr arnilomas may unde-gqreDur wien 
their cause Fas been removed. Chronic ab- 
scesse- with scar bone formation nay be 
wzllec oT but rarely repzired. Extensive 
denudation of the root tip is an unfavcrab е 
sign even though the am-unt of dest-ue- 
tien ir the adjacent alveokr bone 15 small. 

A toh from which th: pulp Fas kesn 
renoved shculd not be considered a “dead 
tooth" if its pericemental attachments and 
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investing structure are normal. Ar y patho- 
logic process of clinical significance should 
show localized changes recognizat le in the 
roentyenogram. If no such changes afe pres- 
ent and the root canal is filled and sealed. 
extraction of the tooth should no: be ad- 
vised in the absence of definite clinica 
signs. 

Finally, no diagnosis should be at- 
tempted from films which do nct clearly 
show the pericementum and lam na dura 
If the hospital or clinic is not equ pped for 
accurate dental roentgenography, it is pref- 
erable to refer the patient to a deatist who 
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has proper equipment and is trained in 
dental roentgen interprftation. 
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. CHRONIC PNEUMONIA IN YOUNG INFANTS* 


i 












JMONTA in young infants mar be 
ivided into three genegal Classes. First, 


here are th@acute infections, then the 
moni: timary tuberculosis, ind 
atem clinic pneumonias. In the present 


we are not concerned wità the 
ctions and will confine our atten- 
е roentgenological manifestations 
ic forms. 
(het ing t infection by the tubercle 
acillus has been the subject of consicer- 
ble studf and a voluminous literature has 
ccurquiated. It is generally accepted that 
е bacilli, having found their way to ће 
ung alveoli, set up an inflammatory ргэс- 
ess with the formation of a tubercle. 
After a period of incubation, which is s-id 
irly constant,at three to seven 
the original focus becomes rapicly 
nced by an exudative infiltrace. 
is an allergic reaction and varies in 
2126 within wide limits, sometimes occupy- 
, ing almcst an entire lobe, commonly the 
upper lobe on the right, and at other times 
L barely visible on the roentgenogram. At 
| ‘this time the tuberculin reaction is said 0 
Simbccome rositive.’” The infection quick» 
|| Sprqads along the lymphatics and enlarged 
» tracheobronchial nodes soon appear. The 


nis ` 





















teristic of tuberculosis when ez- 
ender the microscope. This ez- 


countejet # interpreting roentgenogran s 
of infqhts with pulmonary lesions. Chac- 


^ 


tissue associated with the parench- 
mal infiltration” is confirmatory evidence 
of tuberculosis. Enlarged tracheobronchial 
nodes occur also in other pulmonary le 
sions,* bur are usually less prominent thaa 
in tuberculosis. 

2. From the 


/ 
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By STEVENS S SANDERSON, ES, M.D, . 


DETROIT, MICHE AN 


. 

In 1925, Laughlen! descr bed 4 cases o^ 
pneumonia in which oil aspreted irtc the 
lungs vas apdarently the eziclogic “actor. 
Since Lavghlen’s paper, others have ap- 
peared fran time to time in the Amer can 
and foreign literature describiag what has 
beer calle “lipoid pneum- nia," “oil as- 
piretion pazumonia,” and “‘pnzumor oF po- 
sis."? Ikecz* and Pierson*? have сесел йү 
published -xcellent articles on this sv bject, 
reviewing -he literature and presen-ing 
clincal, pethological, and experimental 
datz. Ikeda presents evidemce in support 
of тле claim taat this condition shoulc be 
recognized as a disease entity. He ‘ound 
all cf his cases by reviewing auteps~ ma- 
terizl and t is probable that many of the 
chronic pn»amonias in infa-ts uade- iwo 
years of age will be found 10 fall in this 
group. 

The smi zri-y of this type of pneumonia 
to tubercui-sis is pointed о t by Pisr:oa 
anc ле emphasizes the importance of serial 
roen-gemogzems. Mineral and anma. eils 
are the coramonest offenders, while vege- 
table oils excite little reaction in the lungs. 
Cod-iver ol and similar predeucts, bqvid 
petrclatum alone and in combination with 
other med:«ation as nasal с-орѕ are the 
most comnzn. Less frequen- v founc sre 
milk fat, евэ yolk, olive oil, - nd amnio-ic 
fluid. ! Holt znd Howland? mention 2 cases 
diagnosed during life, later confimmed at 
autopsy. Twenty-one others szen by them 
and those recorded in the literature were 
all diagnosed at autopsy. 

Du-ing the ‘cur months, May 20 се 
Septenber »e, 1932, six infa: ts, cne ard 
cne-hilf so three months of z ze, were ad- 
mitted to the Massachusetts General Hos- 
pital »ecauss of rise of temperature, fail- 
ure to gain weight, cough (except Case п), 
dyspnea (exc2 >t Cases v and v 3, and ei-her 
anorezia or vomiting. АП had been fed 
cod-hrer oil with a teaspoon, ard one in- 
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fant (Case ту) had received “позе drops” 
five times a day over a period of our days. 
Roentgenograms of the chest in mest cases 
revealed extensive areas of consolflation, 
chiefly in the upper lobes and 1bout the 
hilus (Figs. 2 and 3). Only one alm (Case 
п, Fig. т) did not show this consolidation, 
and it was taken within twenty- our hours 
of the onset. 


*REPORT OF CASES 

СА$Е 1 (No. 207585). K. S. W., white male, 
born March 18, 1932. He was a rormal, full 

term baby, weighing 8 pounds. Dur: ng the first 
two weeks he lost 13 ounces and vomited fre- 
quently. At eight weeks he weighed g pounds 5 
ounces. Three days later, four days before ad- 
mission, the infant developed а cov gh and was 
irritable, with a temperature of 10 ? F. on ad- 

mission, May 20, 1932, he weighed 3 pounds 12 
ounces and had a temperature of 121.8? F., the 
white blood count was 24,000, red blood count 
2,960,000. The physical examinatmn disclosed 
malnutrition, dyspnea, and decreased motion of 
the chest on the right. The right luag contained 
many fine, crackling rales. The left lung was 
clear. The abdomen was slightly d stended and 
the spleen just palpable. The next day, coarse 
and medium rales were heard in both lungs, 
more on the right; dullness was noted poste- 
riorly over the upper portion of th: chest on the 
right. A rcentgenogram of the chest showed in- 
crease in hilar markings, an area of consolida- 
tion in the nght upper lobe becom ng less dense 
ag the periphery of the chest wa- approached 
and some mottled dullness in tke upper left 
lobe. The baby was placed in an oxygen tent. 
Two days later the temperature reached a peak 
of 107° F., dropping later in the day, and 
gradually returned to normal in thirteen days. 
The chest signs on the ninth day were the same 
except fer dullness over the left apex, poste- 
riorly. They showed little charge until the 
seventeenth day when it was noted that the 
dullness on the left had increased. Roentgen 
examination at this time showel an increase 
in both the size and density of the consolidation 
in the upper lobe on the right and mottled dull- 
ness along the lower right and er tire left heart 
border. He had lost 4 ounces simce admission. 
On the twenty-first day the ox~gen tent was 
discontinued. His temperature vas 99? Ё., he 
had gained 1 ounce and the left ung was clear 
on physical examination. One week later, both 
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lungs were clear and there was а negative reac- 
tion to о.о1 mg. of po The child's tem- 
perature was ranging betWeen 99* E 100? F., 


w ир: опе dod dup йени of 10224]. Оп che 
















his early feedings” ne stil ‘es 
anc his temperature was 127, 
genogram of the chest showec 
dersity of the upper right lobe Ad” 
hilar regions. A small, triangular shado 
present at the lower Dordar + of theg” 
in the region of the interlobar septu 
suggested a small amount of encapfulatec 
or thickening of the interlo lewra. 
change was noted in the width of е a 
tinum. The following day his température wa 
stil 102? F.; bulging of the right ear drum" wa 
noted and paracentesis yielded a drop®f py 
‘Three days later he began to gain weight an 
his temperature was again 99° К. Dufing the 
following five days considerable improvement 
was seen, the child gained 1} poundgJ another 
tuberculin test, 0.01 mg., was negative. He was 
seen in the Out Patient Department oM month 
lazer and had gained 3 pounds, was tag his 
feedings well, and was not vomiting. His [ngs 
were clear on physical examination. Through 
ап error no roentgenogram was taken. 


1 










Case п (No. 209844). К. К. L., white male, 
born June то, 1932. He was a normal, but senall, 
fell term baby, weighing 5 pounds 12 ounces. * 
One week after birth he developed irregulacsndi 
respirations, gained poorly, was apathetic, and 
rarely cried. After being put on a formufa he 
seemed to do better. The day before adn 
he refused all feedings, breathing 










labored, and his temperature rose to 1 oe, * 
On admission, July 24, 1932, he weiffhed 7 
pounds 8 ounces, his tempergture Was un- 
changed, and the white blood count аф 1,000 
Не was acutely 1ll with rapid, shaftow, regular 
respirations and flaring of the alae na$. Ches 
was flattened on the right with паггом integ- 
costal spaces. The lungs were геѕопаф с UA 
no rales were heard. A tuberculin tesi о.о: X 


mg., was negative. À 
chest (FigW т) revealed a moderate increase 
the density of the hilar shadows and a fine , 
mottling throughout both lungs, least marked 
in the lower portion of the right lung. Another 
flm taken the following day was essentiall¢ the 
same. On the fifth day shawers of coarse ralgs 
were heard in both lungs and thePyas ТК" 


roentgenogram о 







VoL. 36, No. 6 
e. P d 
over the left base posteriorly. The temperature 
range between 994 and 100° F., being higher 
in the afternoon, Jnd returned to ncrmal cn 
athe seventeenth day. A roentgenogram taken 
OI eleventh day showed consolicadonm of 
hopper right lobe, except hç apex, aad the 
right and left perihilar resf6ns. The pemphery 
of the left Portion of the lover right 


had . The appearance was almost 
dent ge ty 






















tg the film of Case 1 taken or the six- 
day. The following day there wer= exag- 
Ld sounds hoted anteriorky on the 
Mnished on the right and showers of 
ráles over the right apex and ех mid- 
ing, aposglemerly. His weight was un-Fanze 1. 
hree К after onset the baby seem-d well 
clinicallw, except for failure to gain wezl t, ard 
afer:xia. Roentgen examination of the chest 
(Figg) showed no change in the shadcw on the 
right but a definite decrease in that on tne left, 
chiefly the outer margin. After discharge or the 
twer-y-fourth day, the infant was act seen 
. agalr. 


Cast! тп (No. 2101629. W. Н. J., white mak, 

Бегу une 9, 1932. He was a small, поп al, full 

e t baby, weighing 5 pounds 9 ounee-. Four 
days before admission he developed a cough, 

© vomited, and refused most of his feeargs. He 
lost weight. The next day pallor aac rapid 

á resp'-ations were noted. The cough became 





Fic. 1. Case п. Within twenty-four hour ef anset. 
There is an extensive fine mottling tiroughcut 
*both lung fields, characteristic of broamopneu- 
monta. This mottling is least marked in tie bwer 
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Case п. Eleventh day of illness. Conso 11а- 


Fic. 2. 
tion of the rght upper lobe except the apex. In- 


creasec density of the rig t and left seth lar 
regions whch has begun tc resolve at this tme. 
This is the characteristic appearance of Cases т п, 
anc иг 


eggravaced and the white blood coumt was 
35,00. An crea of dullness with numerous réles 
eppearedin the right apex. de became суг nc tic 
efter a severe choking spe! and was im medi- 
ctely brsught to the hospit:l (Augus: 2, 1932). 
He appeared ill and malneacished, we gacd 7 
pourds 1 ounce, his tempezature was со!° F., 
the whae blood count 21,000. Or physical 
examinatior an expiratory grunt and flar ne of 
the alae nasi were noted. € ver the rigat zpex 
there were medium rales, b-onchial эгсаз iting, 
and a hah sitched percussion note. The abdo- 
men was slizhtly distended The fellow nz cay 
а band of dullness was neted in bota lungs 
borderirg the spine, more marked on the right. 
Rcertgen examination of zhe chest reve ded 
conselicaticn of the right pex and right and 
left hicr regions, almost :dentical with the 
film of Case 1 taken on the sixteenth day. The 
shadow on -he left was she-pewand somewhat 
more dense than in the two drevious cases. The 
temperature dropped to ne-mal on the fel aw- 
ing бау ;six:h day of illness and remained ver- 
mal. Respiration was still -apid and the white 
blood ceunt was 17,000. On the thirteeath day 
another chest film was taken which stowed a 
decrease in the size of the shadow on -he Eft, 
while that on the right hac increased m area. 
This increase was all dowmavard, the ape» re- 
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Fic. 3. Case ту. Sixth day of illness. Coarse mot- 
tling, confined chiefly to the upper lobes, some- 
what more marked on the right. On th= original 
film the right upper lobe appears slightly less 
dense than in the illustration. This is the charac- 
teristic appearance of Cases 1v, v, and л. 


maining clear. The baby improved c inically, 
gaining weight with a good appetite, and the 
chest signs disappeared. He reacted negatively 
to 0.01 mg. of tuberculin, and the whste blood 
count was 12,220. Eight months later тае baby 
was seen in the Out Patient Department. He 
was in apparent good health and the cest was 
clear to physical examination. Roentgen exami- 
nation of the chest revealed some remaining 





Fic. 4. Case ту. Eleventh day of illness. Beginning 
resolution at the periphery of the shadcw in the 
right upper lobe. Left essentially uncharged. 


е 
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increase in the hilar shadows and peribronchial 
markimgs to both upper lopes, particulasly the 
right, and a mass of enlarged tracheobronchial 
lymph nodes in the mediastinum ilar то» 
Case гу (Fig. 5). 


Case ту (No? 2% ыо). J. M. C., white fem e, 
born June 20, 1932. J 
delivery, apparently norm 
by oxygen and weighed 7 pour”. 
Five lays before admission she: ус 
cough and a temperaéure of 101? X. 
drops" were given five times а daye | 
and increased breath sounds in the rig 
were roted on the third day and thefVhite b 
count was 20,500. The following даў the chi 
























ot 
Fic. 5 Case ту. Ten months after onset. Resiqual 
shacbws in both upper lobes and enlarged trac e0- | 
bronchial nodes, seen in Cases 111, Iv, and v1. , - 
i : > . а 
vomited, was breathing irregularly and ghere 
was ав increase in the size of the dullnessfwith ! 


occasi»nal rales. On admission, Augug 15, 
1932, she weighed 9 pounds; temperatu was 
101.6? F., white blood count 24,1%. SMe was 


Chest signs were unchanged. А ches 
showel increased hilar markings, coarse 
tling m the upper two-thirds of both It 
somewhat more marked on the right. The 
pearance wa&similar to the preceding cases, bu 
the shadows were less dense (Fig. 3). There 4 
was n» reaction to o.o1 mg. of tuberculin in- 

Her condition remained 

essent ally unchanged until the tenth day whtn ‘ 
the temperature began tc 


П and no more me 
rales were heard. A roentgenogra ree days “= 
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later showed definite decrease іп the shadows, 
the periphery of tle right lung was fair y clear 
(Fig. 4). On the fifteenth day there wa. again 
to o.1 mg. of tuberculin, and the 
газ much improved. Нег weight in- reased 
wiy { боа the temperaturgyemained at 99° F. 
; days later. n two 
d nearly 2 pounds; her tem- 
99.4? F., and she still Fad an 
ugh. Roentgen examination re- 
rked clearing of the lung fields, but 
still small areas of increased censity 
h upper lobes and a mass of erlarged 
Cheobfpnchial nodes were present. Films 
faker a r, six, and ten months saow a 
er adual decrease in the lung shadows, t-e size 

' the neediastinal glands remaining кйсй 
he eae (Fig. 5). 

Cry (No. 211123). M .L. B., white f-male, 
born June 15, 1932. She was a normal, ful term 
baby, weighing 6 pounds g ounces, and wes well 
until August 18 when she vomited one feeding. 
The joing day her temperature was ic 1° F., 
and there were high pftched breath scuads in 
the ght apex and axilla with slight cu Iness, 
А bae rales. The next day she vomited zll лет 
feedings, developed a cough, and had a white 
blood count of 16,200. The temperatu-e re- 
mained the same. The fourth day she seen ed to 
improve. A chest film on the twelfth cay 
showed coarse mottling in the upper po-tions 
of both lung fields, more on the right, the zp- 
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Me. pearance being very similar to Case ту (Eig. 
> 3). Three days later the dullness in the right 
An E increased; there was no reaction tc 0.01 
x . of tuberculin. The child improved ra»icly. 


b discharged September 6, and was по” seen 
ба in. 
Quse vi (No.21 Md D. L. W.,white female, 


dins was a small, dec term 






. On ies 30 ihe жн ini a gue 
ted. and had a temperature of 10 ° F. 
days later dullness was noted in th- left 
hizh pitched breath sounds in the -ight 
Ша with rales in both areas. The temper :ture 
ranged between тоо and тоф b. unti. the 
* seventh day when it was norghal. There was 
little change in her condition’ on the tw- ntv- 
first day when a chest film was taker. This 
showed the same mottling in the upper obes 
as the two s cases. Two months ater 
she was fell clinically, and a roentgenogram of 
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the «hest siowed little change ог? the right. 
some decrezse of the shadows on the left, end 
2 mass ef enlarged gland$ m the meciast num. 
Thesa were not as prominent as in Cases 111 
and ту. Monthly check v» films shower a 
gradral decrease of the lune shacows, th- me- 
ciastnum remaining relatrely unchanged in 
appesrance. At ten monthserhe child -eac ed 
nega&ve y to 0.01 mg. of te5erculin. 
DISCUSSION & 

Tke -oentgen findings may be briedy 
simmarzed as follows: C-se 11, seen w thin 
the Ira twenty-four hours, stowed a 
marked. distuse, fine mocking throvgacut 
both lungs, characteristic of broncheprau- 
monia (Fig. 1). On the ekventh day there 
was consolidation of almest the emtire up- 
per rght lobe, only the apex remmitiag 
clear. Tre entire left perthilar region aad 
the sz те area on the right below the 2o- 
sclidatiom were increased ғ1 dersit.. Tosse 
shadows had a fairly sharo border bevor d 
which tae lung appearec norma. Fizat 
days ater the consolidation on che left hed 
decressed, chiefly the outer portion, while 
the saacow on the right was uncharged 
(Fig. 2). Two other cases. 1 ard ni, were 
almos iden-ical in appearance on the siz- 


teentE amd fifth days, respectively. Tbe 
films əf the last 3 infant showec coarse 
mottkng ccnfined chiefly to the apper 


lobes, mere marked on the -wht, bet nc ez- 
tensive homogeneous shad»w as in -hoear:t 
three. 

There was a slow but steady rezohu-ien 
of the luag changes in all eases “as in Fags. 
3, 4 aad 5). This resoluticn begar at the 
periphery ard in eight to zen months cnk 
a few small shadows remained (Fig. 52. 
Vogt? has followed a simikr case twe and 
one-half years at which tpe some cf the 
originz! process still remained. 

The development of ma-kedly enlarged 
tracheobronchial nodes (Fig. 5) ir th= 3 
cases which were followed six weeks or 
longer is of special interet as glends cf 
this size are asually associated with tut er- 
cuosis However, tubercu osis was ruled 
out in these cases by repeatedly n2ganv> 
tubercalia tests. 


762. e Stevens S. 

There ss no adequate proof that these 
babies suffered from lipoid pneumonia as 
they all recovered. However, they have 
much jn common with the publishedecases 
of this condition; in view of the exposure 
to oil inhalation, they were thougnt clini- 
cally to be cases of inhalation pne- monia. 
The similarity ‘of the pneumonic process 
to tuberculosis should put one on his guard 
when interpreting roentgenograms of in- 


fants with pulmonary lesions. 


* SUMMARY 


І. A brief discussion of tuberculosis and 
chronic pneumonia not of tuberculous ori- 
gin is presented. 

2. Six cases of the latter in infants under 
three months of age are reported with 
clinical and roentgen findings. 

3. The pneumonia which developed in 
these infants persisted for many months, 
resolved slowly, and was associated with 
the development of mediastinal lymph- 
adenitis. The tuberculin test was persist- 
ently negative. 

4. Although not definitely prcved, the 
diagnosis was thought to be lipcid pneu- 
monia in view of the exposure to cil inhala- 
tion and that they have much in common 
with recorded cases of this cond tion. In- 
creased knowledge will probably lead to the 
diagnosis of lipoid pneumonia in many in- 
fanfs with chronic pneumonia. 
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s. The similarity to tuberculosis is 


E . . 
nctec, and this should gut one on guard 
when interpreting roentgenograms of in- 
fants with pulmonary lesions. 
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ACCESSORY ARTICULAR PROCESSES IN THE 


LUMBAR SPIN E* $ 










NE t conclude from the paucity 
ature on accessory articular 
n the lumbar spine that these 
are extremely rare, but our ex- 
ce has been that when roen geno- 
ams ОЎ spine are studied carefully in 
etai, Shey are encountered quit? fre- 
quen-ly 
w “Їп 1931, Reisner? described one case of 
l acceggory inferior articular process n the 
„lumbar spine. Grashey, in a discuss on of 
this ease, stated that he had observed non- 
traumatic fissures through articular proc- 
esses d several occasions. In 1931 Müller? 
also reported a case of fissure formation of 
the spinous process of the second lambar 
e  veitebra. In 1932, he? reported another case 
of complete absence of the articular proc- 
- esses of the second lumbar vertebra which 
he thought might be a more extrene mani- 
festation of the same fundamental dsturb- 
асе. 

Li-ten,? in 1932, described 2 cases of 
accessory inferior articular processes and 
г tase with an accessory superior ar icular 

* process in the third lumbar vertebra Ren- 
Ic 1 and Westing’ reported $ cases of acces- 
sory inferior articular processes in 19.3, ard 
7 ceses were recorded the same year by 
Nickols and Shiflett^ Fulton and Kalb- 
fleisch reported 2 cases in 1934. 

Al! the reported instances of this anom- 

aly have been observed in the iaferior 


ya cm of the second or third limbar 


vertebrae, except the one case cited by 
Ly.ten of a superior articular process in the 
yo lumbar vertebra. None has ben ob- 
served in the first, fourth, owfifth limbar 
vertebra. 

Even to date there are no anitomic 
spec mens of these anomalies. Wills’ did 


not mention [pae in his discussion of ver- 


* "rom tthe group of Drs. Hill, Thomas, Farme гл Sackett. 
^ r. 
» 
. 
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A REVIEW OF до CASES ° 
* By HARRY L. FARMER, M.D. 


“LEVELAND, OHIG 


e 

t2bral anomalies and accerding to a recant 
personal communicatior has never en- 
counverzd them. However,ethis тау be 
readry explained bv the fact that these 
t ny bones are lost in the proces.of macera- 
ton ine preparation of тле skeletors. 

These anomalies are о mor? than nære 
acadenme interest. In imtances in whgch 
ГаЫВвгу or compensatior for injury в in- 
volved, they are important in diTe-encal 
ciagroems. [f compensa: on 5 imvo ved, 
mistckmg them for an dd unanited frac- 
ture may bring about real injustice. 

Cet=nly no one with expe-ierce could 
mistcke one of these accessory ossicles ‘or 
a recent fracture. The bores vary extremely 
in size and shape. They may be triangular 
end measure 3 to 4 mm оп each ade, or 
they may be as large as 1x 1X1.5 cm. The 
edjacer® articular surfaces on each side of 
the І пе of division are snooth and ef the 
density of cortical bone. There are m signs 
cf callus formation. The =dges of the adga- 
cent surfaces are rounded ard have the 
same сурка! appearance =f accessory L.cmes 
found dsewhere, such as at the tp ofthe 
acromion, or at the upper outer quadrant 
of the patella. In more tkan 50 per cent of 
the cases in this series (T=ble n the histery 


of іти игу was so recent t-at tke edges ef a 
ТавіЕ E 


TIME ELAPSED SINCE INJURY 
Nun ber of Cases 


No tmary ә I 
3 wee or less 15 
д wee-s to 3 months 8 
3 worchs to І year 6 


I yzarto I5 years 


fractur= could not have been thus rounded 
and sroth. The line of divis on пат rur 
m an cblique direction, but 1: more о теп 
transverse. When the condicion s -mi 


> > 
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Fic. 1. Large accessory left inferior articula-process 
with combined length of processes on left side 
greater than on the right. Asymmetry of posterior 
arch of vertebra below and depression tc accom- 
modate for the accessory bone. 


lateral, it will be noticed that the total 
length over all, including the accessory 
process, is greater than that of the corre- 
sponding articular process on the ether 
side. If the accessory process is of large 
size, there is a depression in the articulation 
of the vertebra below to accommodate for 
it (Fig. 1). These findings are incompatible 
with old ‘fracture. Furthermore, isolated 
fractures of inferior articular processes oc- 
cur with extreme rarity. 

Congenital divisions in the inferior artic- 
ulations of the lumbar vertebrae have been 
observed and recorded as such by my 
associates and myself since the year 1928. 
Before that time, a diagnosis of old frac- 
ture was made in these cases because we 
hesitated to call them anomalies without 
anatomic proof to support such a belief. 
By 1928, however, we had become so 


e 
Harry L. Farner * 
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Di улмо» 


strorgv convinced that these divaded 

artic ar processes were Angenital aberra- 

tions, that we began to report them as such. , 
D-. M. A. Thomas called ап «o 





е 
Spinal 
Year Examinations 
goo 454 
921 415 
х2 372 e. 
у: 455 
M) 34 345 
к): 307 
в) 1^5 217 
“aral 2,535 
33 9 
і м 


this condition in a paper on anomalie#and 
variz tions in the osseous system, read be- *X- 
fore the Cleveland Medical Arts СІМЬ in 
Octooer, 1927, and he also reported a.group 
of cases before the Industrial and #rtho- 
рейс Section of the*Cleveland Academy 
of Mecicine in December, 1929. 
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es 56 


Fic. =. Oblique view showin Sra] inferior 
processes of the third lumbar vertebra. 
^ 
ALN 
OM. 


Since January, 1930, we have observed 

40 patients (ТаЬЁ п) with accessor- art- 
, cular processes of the lumbar spine. Three 
оға Mad accessory superior aracular 
prócesses and the remagnder displayed 
accessory inferior ulating prccesses 








ABLE III 


SORY ARTICULAR PROCESSES I- THE 
LUMBAR SPINE 






». ` = 
Inferior Superor 
3 E 
19 

Fou8th 7 3 

* o ^4 
А, I ifth I 2 

t (Table 1). This series of cases was col- 


lect®@@ from a total of 2,535 roentgen ex- 
aminations of spines. This makes tbe ob- 
served incidence of occurrence of acc-ssory 
inferior articular processes in roen geno- 
gramsof the spine approximately 1.5 рег 
cent. Time no doubt will show thi- inci- 
ә dénce го be low, since more and more of 
these smaller bones will be discove-ed as 


ES 
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>» Fic. 5. Гагена ае showing left inferior a-ticular 
prccess of the second lumbar vertebra 


Y 
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Fic. 2. Secessory superior articulating process of 
the thied lumbar vertebra, <iseovered in rcut ne 
examination of the genitourmary tract. № 11=0- 
ry cf irgury. 


technigae is improved ¿nd attention is 
focused on these anomaliss. а 
There is no doubt глаг sterecscopic 
views of the spine enable one то fine mcre 
cf these anomalies. They may be demcn- 
strated an oblique and lateral projec-imns 
cf the sine (Figs. 2 and 3) but are mcre 
dearly visualized in the anteróooster or 
views. The smaller accessory bones can be 
visualized only in heavily exposed roenmt- 
genograns. They may escape detecten in 
| ghter exposures which are sufficier ly 
beavy tor other diagnostic purposes. We 
Fave observed accessory articular ргоє ><: es 
11 numerous instances in the course of 
examinztions of the urirary tract. These 
are not :ncluded in this series of сазез. 
The -oentgenogram from ene of these 
cases 1s shown in Figure 4, because the 
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Fic. 5. Bilateral accessory inferior articulating 
processes on the second and on the third lumbar — Fic. €. Accessory inferior process on the left side of 


and unilateral on the right side of the fourth lum- the arst lumbar vertebra. Also a division of the œ 
bar vertebra. Total of five accessory ossiGes in one infer or process on the left side of the second lum- i 
individual. bar vertebra. 

1 





Fic. 7. Bilateral accessory inferior processes of the Fic. t. Accessory inferior processvem the right side = 


fourth lumbar vertebra. of the fifth lumbar vertebra. ! 
б i Si 
. . 
x 
. . 
. . - 


f accessory ossicle 1s in the superior process 
of the third Тат: vertebra. The patient, 

„а woman, aged thirty-eight, had had an- 
naay symptoms suggestive of calcul. There 


маў no history of injury. Jhe spina. cnom- 
aly was disgovere 

жө 

—— 










ameátion of the kicneys, 
vreters iM bladder. This case 15 not in- 
cluded anng the three with accessory 
ocesses mentioned above. 
40 patients with this spinal mom- 
4n wnber exhibited V M cr mul- 
A. AE processes (Fig. 5). Fence 
the tctal number of these small Marie in 
the series was 60. There were 11 patents 
in whom these accessory processes were 
bilatæal. Nine of these were inferior »rcc- 
esses and 2 superior processes. All but 2 
of thé patients in the series were men. bit 
this should not be regarded as signiicant, 
becaus* the ratio of men to women zm org 
the pazients subjecte& to examination was 
‘4 cdrrespondingly high. 

: In all the cases heretofore reported ir the 
literature, no instances of this aneraaly 
have been recorded in the first, fourta or 
/ fifth lumbar vertebrae. This series cor tairs 
© 3 instances in the first, 10 in the fourth, and 
' 
Ц 


making a -oent- 
genologidi 


ү "xw 


?; 


ealy 


e 3inthefifth (Figs. 6, 7 and 8), although the 
preponderant number of cases were m the 
segond and third lumbar vertebrae ("c Ыз 
IH). 

Old fractures of the spine were disc.csed 
\. only 5 of the 40 cases, and in only 1 was 
there a recent fracture (Table 1v). Otae- 
anomaltes were noted in 12 cases ir -he 
series. Fiv@ patients also showed severe 
arthrittc ghanges in the spine. 


Tase IV 
* ACCOMPANYING ROENTGENOGRAPHIC FINDINGS 
5 Number of Cases 
Accessc-y articular processes 40 
Other amomalies of spine 12 
" Old fractures 9 
Recent fracture I 
Severe arthritic changes 5 
- 


. . - c . 
This series of +02755 of congenital anori- 
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. s - 
alous accessory articular processes o^ the 
lambar spine serves to ndiate: 


(1), That chis finding is mach more prev- 
alent than has generally been suppcsed_ 

(2) That the anomaly may appear in 
any cf the lumbar vertebrae, in the sure- 
mor as well as the infericreprocesses 

(3) That it may be bilareral or mult p e. 

(4) Taat it may or may not accompany 
other st-uctural anomalies. * 

(5) That it has no relation to :njury. 

(6) That it is not prod: ctive of paia,er 
cther symptoms. 

(7) That the possibility ot this ancm aby 
needs со be kept in mind b» the roer tgeao - 
ogist, es- false interpretations be made in 
cases ef 1aju-y in which a question of cor- 
pensamor or liability is involved. 
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THE ROENTGEN ~IAGNOSIS OF OSTEOCHON- · 
DRITIS DEFORMANS VERTEBRA 


. By EDWARD L. 


Roentgenologist to Peoples Hospitet, Akron, Ohio, auc Citizens Hos ital, Barberton, Ohio. 


HE nomenclature used by various 

authors in tlescribing bone dis<ases 15 
not uniform, and constant confusicn is en- 
countered when attempts are mede to 
classify roent&enographic findings ir these 
conditions. This is particularly tue in 
dealing with the rarer bone lesiors which 
are so often reported in the foreizn jour- 
nals. Many of these lesions are ovzrlooked 
by the roentgenologist unless he 15 able to 


classify his findings into definite groups of 


disease entities, and this, in turn, becomes 
simplified when the diseases are с геп de- 
scriptive names. This paper will be limited 
to one condition found in the juvzile and 
adolescent spine, which we are р cased to 
call ‘‘osteochondritis deformans verte- 
brae.” This name seems to des-ibe the 
condition found in Scheuermann s disease 
and Calvé's disease, together with the 
variants of these two diseases, wch have 
been given a wide variation of d*«ription 
and classification. Osteochondrizs defor- 
mans vertebrae is the vertebral manifesta- 
tion of Legg-Calvé-Perthes' disexe in the 
head of the femur, Osgood-Schlat-er's dis- 
ease in the tibial tubercle, Kóhle-'5 disease 
in the tarsal scaphoid, and таах others. 
All these diseases should be call% “‘osteo- 
chondritis deformans." Osteochondritis de- 
formans vertebrae has been giv= a great 
variety of names, a few of wlich are: 
juvenile kyphosis, vertebral »teochon- 
dritis, adólescent kvphoscoliosis, vertebral 
epiphysitis, osteochondritis dors lis juve- 
nilis, and kyyfhosis adolescentiur. Harbin 
and Zollinger! have listed maay other 
synonyms in addition to these ind were 


the first to attempt a simpli£-ation of 


terminology. 


SUMMARY OF THE DEVELOPMENT OF 
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arches. Union of t centeę occurs be- 
tweer the third and eighttr уе fter this 
union takes place, outgrowthW@epends on 
epiphyseal ossification. Вегме the ages 


of eleven and fourteem, an epip Asbl га 
forms at the articular margins of yea h 


J 


S 


` 


Ко 
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bod». These appear оп the ука blew 
l 


as triangular shadows, abovee and be 

each vertebra. Subsequently, this ring 
thins out anteriorly and thickens *pog- 
terier v, so that a fine line shows above 
and below each body. This ring refflains 
separated from the body until the age of 
twertv-one to twenty-five vears. Fusion 
ther takes place and length growth is ter- 
minated. Schmorl’ objects to the term 
“ертрһувзеа] ring’ ' and insists that it should 
be called the “ossification ring." He main- 
tains that the ring remains intact after the 
enchondral growth is completed, and that 
it remains as the marginal ridge which 
serves as a fixation for the intervertebral 


disc. 
е 


CLASSIFICATION 


It is therefore evident that two separate 
age groups are necessary for classificatidn: 


the juvenile type, involving the primary,* 


certers of ossification, and the adolescen 
туре, involving the secondary centers of 
ossification. The adolescent type is usually 
referred to as '"Scheuermanrm's disease" 
and most of the reported caseg fall into 
ths group. The juvenile ty pe is often 
known as Calvé’s disease. Buchman calls " 
this type the true “osteochondritis” апе 
he refers to the adolescent type as "verte- 
bral epiphysitis." Boorstein? and others re- 
verse this ngmenclature and report cases of 
oszeochondrNis in adolescents. 

Tuvenile T9«e. The roentgen findings in 
the juvenile гуй of osteochondritis defor- 









THE VERTEBRAE mans =a are_well described By 

The vertebrae have three cenzers of ossi- Ca vé. The earliest Linn. с is the slight 

fication, the body and the lef- and right nzrrowing of the intervertebral disc. 
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f Within a few weeks, changes in the verte- 
bral bedy occur Which progresses rzp dly. 
The a£ected bodies become flattened and 
they diameter increases. The articular 
margins are irregular but thesntervertebral 

ш. ee are preserverePSubsequently, the 
bodies bekoine “mashed,” often more an- 
teriorly thafgposteriorly. The characteristic 


œ=- wedge ае тігу is sometimes seea but 










om Calve’s tages were unigormly flattened, and 
the nam “vertebra plana" is used fre- 
\ quently. Federschmidt? believes that the 


FH tekral body becomes soft and that the 
uniforn flattening is pathognomonic. The 
interyertebral disc remains “as high as 
normal or possibly a little higher." Me- 
nard&has noted the reconstruction process 

in the vertebral bodv and considers this 
regenération a characteristic sign. Allende! 
reports a case recently occurring in а child 

of threz. The original diagnosis was tuber- 
culosis. but the bodie of the vertebrae re- 
gehera-ed completely in twelve months and 

* no deormity resulted. Löhr! made a 
search of the literature in 1933 and fcund 

a total of 12 cases. He adds the thirteenth 
case tc the series, found in a girl of eht. 

в Regeneration of the flattened vertebrae 
was observed and a lack of “reactive bone 

» proliferation" was noted in the later films. 
Brailsford’ separates the condition into 
two groups: one showing uniform com- 
pressio1 of the body which is classified as 
Yrtebra plana; the second group with bi- 
concave bodies, which he calls juvenile 
osteoporosis. True, many of the cases do 
simulare ее osteoporosis at one stage 
but ths appearance is explained by the 
fact that the vertebral body weakens rap- 
Пу ard the pressure of the disc and the 
nticleus pulposus causes such a deformity. 

e Further, an osteoporosis does not usually 
regenerate rapidly and invariably invclves 
other regions of the skeletong Biccncave 

e vertebrae can be seen in agK condition 
where the cancellous bone Fructures are 
softened, thus yielding со те pressure of 

thé nucleus pulposus, hfsSinding has been 

| — described in ostedfnalacia, osteogenesis im- 
f perfecta, osteitis fibrosa cystica, Paget's 
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disease, and in metastatc mal-gnancy. 
These coaditions can usually be raed out 
by capeful roentgenograph с study о> the 
skeleten. Osteochondritis is usually 19-124 
t» one structure and lesions in the spine 
szem to be confined to that region. 

ddowscent Type. The rcentgen findings 
in the acolescent туре of osteockondr as 
deformane vertebrae are well described by 
Scheuemanr.'? His classkaP case was a 
bov fif-een years of age cor plaining o? low 
back pair and showing a well-marked dgr- 
sal kyphesis. The dorsal vertebral bocies 
were cisznccly wedge-shased and “ner- 
rower m 'rort." Three or mare bccies are 
usually involved. The epipavseal disc was 
broad and irregular. The -omtours o^ the 
epiphysis were blurred and indistinct and 
their outlines were irregular anc frag. 
mentee. Thus, he points ou-, a disturbance 
in epiphysea. growth is taking place; nor- 
mal ossification is being interrupted. Next, 
t^e intervert2bral spaces become irregular 
and mottled and the adjacent vertebral 
borders аге ir distinctly out ned. The fter- 
spaces gradually become a confus2d mass 
and it ts dificult to differentiate »etween 
t^e space. and the bodies. 

Regression may begin mmediate y if 
preper treatment 15 insticuted and the 
vertebral ou-lines gradually resume their 
deñniton. although the margins are till 
irregular. The epiphyses now become d fter- 
entiate] and appear as demse shadows, al- 
tieugh not returning to nermal size. The 
vei tebral bodies often remain wedge-shaped 
and the Kyphosis will then persist, but 
neither æf these finding is coascact. 
Eckarc t? describes a case iz a boy of “our- 
teen showing involvement of the tenth, 
eleventh and twelfth dorsa end tae -hird 
and feurch lumbar vertebrae without 
wedge leormity or kyphos s. The fndimzgs 
were “cloudy shadowing ef the marginal 
rdges’ tegether with slight narrcvirg of 
t^e intervertebral spaces. Later the bo-ders 
of the affæcted bodies were indistinct and 
jagged. Eventually, there was regress on 
of these fndiags. Wolfer™ believes the ver- 


tebral bodies become atrophic and are 


. 
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Fi. 1. Osteochondritis deformans vertebrae, ju- 

venile type. 
therefore more permeable to roen gen rays 
than normal. He reports a case a a girl, 
aged fifteen, with a kyphosis of the lower 
dorsal spine, centering on the tenth dorsa. 
vertebra."He contends that Scheusxmann's 
disease alone involves this region znd that 
congenital hwnchback, flaccid huachback 
and rickets always cause a much higher 
kyphosis, centering about the fifa dorsa. 
vertebra. 

Mau“ summarizes the patholog + in three 
periods: The period of irritation, t^e perioc 
of destructicn and the period of rez aration. 
In the early stages, the epiphyse:l plate is 
first involved. It appears rarefied and its 


outlines are frayed and mothea:en. This 


i Edward L. Voke® 
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accounts for the roentgen findings im the 
intervertebral spaces, suth as irregularity 
and mottling. During the stage of destruc-, 
tion it becomes difficult to identify ghe 
bocies and inmqspaces. The lateral view 
especially shows ‘th¥s disordered arrange- FK 
menz. The period of reparation Jhows the 
vertebral outlines more distig&t and the 









epioavsis becomes recognizal At the ** 
cordusion of the growing аре, tNe Stage pf „a 
ossfcation is ended and the prWfress*of 


the deformity is checked. If the сазе ise 
diazaosed early and immobilization ат 
rest can be maintained, very little de- 
fora itv will result. а. 4 
This same pathological process may in- 
volye the nucleus pulposus and the sesult- 
ing manifestations can usually be found. 
Schmorl has described these changes ds due 
to overstretching of the cartilage plates in 
youmg persons. Damage to these plates 
leads to enchondral growth, which appears 
. 


. Osteochondritis deformans vertebrae, ad- 
olescent type. 
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to burrow into the cancellous structure of 
the body. These n8dular protrusions of car- 
tilage are called Schmorl’s nodes and are 
really a prolapse of the nucleus pulposus. 
Thése nodes appear as indgptations i in the 
articular borders of the Sodies anc may 
burrow deeply into the center of the bodv. 
Later, calcification occurs around the bor- 
der of the “ode and often the entire node 
calcifies, Sgnmorl's nodes have been visible 
in'everwuldolescent osteochondritis where 
a thorough search has been made. Schmorl 
y repor: Sed the presence of these nodes in 
pef cent of 3,000 routine examinations 
2d their presence is therefore not pathog- 
noon се 


a DIFFERENTIAL DIAGNOSIS 


The differential diagnosis must гше out 
such diseases as tuberculosis, rickets, osteo- 


Pi. $ 








Same patier fas in Figure 2, fourteen 


months later. 
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Fic. 4. Osteochondritis deformars vertebrae, carly 
adolescent type. 


mvyelte, blood dyscrasias bons tumers. 
ost2omalacia, osteogenesis imperfecta os- 
teitis rasa cystica and syph lis Mary c^ 
these corditions are multiple lesions and 
roeatgeneerams of the sbeletoa are n- 
valuable wr cetermining this poiat. Os tec- 
chendrtis curiously limits itself +a а smgl- 
rez on and few cases have been reported 
where the vertebrae and some other ~e- 
шол simultaneously presented epiphysez 
changes. Scheuermann” has гесе: tly {сила 
a well-deaned case of osteschoncritis de- 
formans vertebrae which als» shows bi 
lateral »psphyseal deformities at the prox- 
imel ends of the tibiae. The age group is 
ancthe: 1mpo-tant point. Patients between 
the age of thr2e and twenty-ot e melud2 all 


of the s5--alled active cases but the healed 


* 





Fic. 5. Same patient as in Figure 4, tcur months 
later. 


deformities will, of course, persist through- 
otft a lifetime. 

Blood dvscrasias, rickets, osteomalacia, 
osteogenesis imperfecta, and ostats fibrosa 
cystica are usually multiple and the roent- 
gen findings are more pronounced in re- 
gions other than the spine. Syphilis might 
lead to*confusion but the clinical picture 
and serological findings are most helpful in 
ruling out this condition. Bone -umors їп 
the spine of young persons are rare. One 
vertebral body is most likely to be affected, 
whereas im osteochondritis the adjaceat 
bodies all show involvement. The same can 
be said for osteomvelitis, although the 
clinical picture of infection is usually well 
defined. 

It is evident that our problem of ditter- 
ential diagnosis concerns tubercwlosis more 
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than the other diseases mentioned and to 
rule out an early tubeftulous infection 15 
ofter difficult. Brailsford? describes a dense 
paravertebral shadow, which is visible if 
the anteropagerior view and closely® re- 
sembles a paravertebral abscess without 
the characteristic bulge. Кгедцепї re- 
examinations fail to show an increase in 
-he size of the shadow, but ir* tuberculosis 
the progressive increase in &za 15 well 
known. Generally, the tuberculges infec- 
tior is characterized bv its destruction of 
the vertebral body and the fonsequent 
neccosis and collapse of the cantell Nis 
bene. The interspace adjacent to this focus 
is completely obliterated but beyond this - 
area, no epiphyseal changes are foung. The 
mos- important differential point is the 
bene proliferation which usually * takes 
place following the onset of a tuberculous 
infection. This is never seen in osteochon- 
drit and the regeneration takes place 
without new bone production. The healing 
process shows a more orderly arrangement 
in osteochondritis. Frequent repetition of 
the roentgen examination is the only means 
of making an intelligent differential diag- 
nosis. 
CASE REPORTS . 
. 

Case 1. Male, white, aged nine, complained 
of mtermittent back pain which extended up 
into the neck. Wassermann reaction was nega ff 
tire and no chafiges were found in the blood 
picture. Long DONES showed no roentgenp- 
grachic changes. Lateral views of the dorso- 
lumbar spine, July, 1935, showed all the 
vertebral bodies to be flattened and markedly 
decalcified except at the articular margins (Fig. 
1). The appearance of malacia in the fhdividual 
boe ies simulates KGhler’s disease in the navicu 
lar bone of the foot. The child was placed in 
brace and the spine was immobilized. After dne 
year, all symptoms have disappeared and the 
roentgen report in August, 1936, from another 
cite states, "The bodies of all the vertebrae 
have almo& completely regenerated and are 
of normal dewsity.” 

This case d 
osteochondritis 








monstrates the juvenile type of 
{ormans vertebrae. А 

Case п. White тае, aged eighteen, com- 
pkiaed of indefinite back pain of one year's 


) 
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f duration without history of trauma. He has 
gradually become #round shouldered.” ab- 
oratory tests were negative. 
ethe dorsal spine taken May, 1934, shows k7- 
phæis, fragmentation of the vertebral marzins, 
wedge deformity of the deer Sckr-orl’s 
nodes (Fig. 2). Loss of density is seen w thin 
the vertelkal bodies. The patient was paced 
in a Бойу cast and fourteen months la- the 
spine was re-examined (Fig. 3). The krpnosis 
persist: but the fragmeptation i is disappearing. 


= 
The wege deformity is still visible. There is 
Markec regeneration of the vertebral mains. 
d T e patie i is now apparently normal an« has 


пб f corhplaints except that he is slightly “ 
shouldered.” 

x el hts c&se demonstrates the adolescent type 
of osteochondritis deformans vertebrae which 
had already progressed to the deformity staze 
before correct diagnosis and treatment -ould 
be inst tuted. 


:toop 


Casr ш. White male, aged sixteen, foc tball 
player with probable mjury. кы a: of 
severe back pain of two months’ dur:ticn. 
*Patien- was large for his age and dorsa ky- 
phosis was easily noticed. Lateral dorsal зрте 
Ww shows rregularity and fragmentation of a] the 

verteb-al margins. Bodies show slight fiz ttcn- 
@ ing andi beginning wedge deformity but nter- 
spaces are preserved (Fig. 4). Patient wa: 

e placed in plaster shell with absolute rest ir bed 
! Four months later, the symptoms had sutsidec 


and the cast was removed. Re-examinatDn ог 


thé dorsal spine shows regeneration of Lodies 
and reiuction of fragmentatfpn. Kyphoss Fas 
almost disappeared (Fig. 5). Vhe lumbar spine 
shows a well-defined Schmorl's node a- the 
superior border of the fourth lumbar vestebrz 
(Fig. €). 

This case illustrates the effect of early -reat- 
ment on*a moderately advanced case of sst-o- 
chondritis deformans vertebrae. 

/ 
р SUMMARY 

The positive roentgen findings 1 the 
juven le type of osteochondritis deformens 
vertebrae are: 







d Flattening of the vertebfal body 
2. Preservation of interverteb-al 
space 
3. .ncreased tranf@®trse diameter cf the 
body. 
| ° 
. 
= 
ÍT * . 


Lateral view of 





Fis. 6. Lem er spine showing Scamorl's nod it 


super er bcrder of fourth lumber vertebra. ө 


4. Irregularity and fragmentation of tre 
berders »f the body. 
3 Decreased density of -he body. 
Reseneration of the body withoet 
ed prdife-ation. 


The positive roentgen findings їл the 
acolesceat type of osteochcgdritis defoc- 
mans ve-tetrae are: 

I. Kəphosis. 

Increased density of the ver-e5»al 
borders with fragmentation in the mo-e 
advanced cases. 

3. Area о? diminished density withen the 
body. 

4. Shzht dattening of фе body. 

Preservation of the interver-e5al 


e 
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space eafly but encroachment lacer whea 
deformity of the body advances. 
6. Wedge deformity of the bods. 
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Ву JOHN D. CAMP, M.D. 
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ite "Tq EB method of injecting a radiopaque 
ої. Mdipiodol) intQ the subarachnoid 

space аза means of localizing tumers 
pec the spinal canal was кере Ьу 
га and F “orestier in 1922. They recom- 
d that 2 ec. of lipiodol be injected 
into the basal cistern or into the lumbar 
space, preferably the former; they de- 
pended on obstruction of the radiopaque 
oil by the lesion for its localization. This 
techni4ue is not without its disadvantages, 
because such small amounts of oil tend to 
separate into globules of various sizes 
which easily pass a nosobstructing tumor 
without rev ealing Its presence. Also when 
. 2 cc. of oil is distributed along the suba- 
rachnaid space, pseudo arrests which simu- 


М. late a partially obstructing lesion are not 
y, uncom mon. Since greater success in tae 
, treatment of tumors within the spinal canal 


can* b» obtained the earlier the lesien is 
diagnased, I felt that larger amounts of 
oil weve indicated in order to completely 
fill the subarachnoid space at any desired 
Mis el znd to reveal the er by virtue of 
i$ filing defect, before Obstruction has 
occurred. This opinion is also supported эу 
Odin, Rumstróm and Lindblom. For sev- 
eral years past I have advocated the vse 

of at east 5 с.с. of radiopaque oil in the 
subarachn$id space, and have stressed the 
r^ cessity for a thorough study of the excur- 
sion of the oil, with the patient in the 
prone supine, oblique and lateral positicns 

on a tilting roentgenoscopic table. The 
success of this procedure is evidenced by 

e the fact that in this manner nujierous non- 
obstructing and partially obetructinzg tu- 
mors aave been identified, fany of whieh 
were associated w] servation o^ а 
normal spinal fluid.*Further proof of the 
efficieacy of this technique is emphasizec 
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by the facts zhat, during the last ive vears 
at The Mayo Clinic, this methed of exami 
nation hes teen used with increasing r= 
quency, the number of tumors of the somal 
cord that have been localized and sueces= 
fully ope-ated on has increased each year, 
and durirg this time the average size cf the 
tumor found at operation has been small 
taan tha- of tumors prev ausly. observed. 

It is recognized that there % a small els- 
ment of msk n this procedure, and that the 
oil is nor devoid of irritating prdpertes. 
However. it is not used œ recommnded 
when a lesion can be accurately diagroscd 
or localiz-d by other clinic] or reentgen-- 
logic methods. When the procedure s im 
dicated, t is felt that the advantages dz- 
rived trem its use far outwagh the element 
cf risk. 

By a careful study of the shape of the 
shacow cast by the oil ard of the nature 
of the defect observed, it usually is easy’ 
to determine whether a tur- oris extradurzl 
subdural, or ntramedullary, and frequer ds 
the posrton of the tumor 25 related во the 
anterior, posterior or lateral aspects ef the 
cord car be elicited. 
course, may be of great irrpert in predic -- 
ing the natu-e of the tumor, particularly m 
the case of a protruded intervertebral disc. 

The majcnty of tumoss of the spiral 
cord are sinzle and, as far as Ё am aware, 
no case ef multiple tumors diagnosed pre- 
operatively by myelography has been re- 
ported im the literature. Multiple temo-s 
may produce confusing chnal signs, and 
unless they zre recognized before oderitioa, 
the surgmal results may prove disappain-- 
ing since if the lesions are separated Гу 
several segn ents, some mzy be overlooked. 
The significant roentgenelogic data eoa- 
cerning the following cases of ви аре 


These points, cf 
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Fic. 1. Case 1. Multiple attached neurofibromas. 
a, Lipiodol arrested at second lumbar vertebra, 
with sharply outlined defect indicatirg subdural 
tumor (2); 2, film three hours later; miodol ac- 
cumulated above tumor (2). Within the eil-shadow 
opposite the &rst lumbar vertebra can be seen the 
defect of another subdural mass (1! representing 
a secofd tumor. The third tumor is not revealed 
becagfse of complete obstruction produced by the 
midcle tumor. - и | 


tumors are presented since they e nphasize 
the value of myelography in anticipating 
the surgical approach to such lesions. In 
each case, except in Case п, the i1agnosis 
of multiple tumors or lesions was made by 
the roentgenologist before operat on. 


REPORT OF CASES 


Г Case т. Multiple neurofibromas. A woman, 
aged forty-five, complained of pain cf a year’s 
duration in the legs and back. The pains were 
sharp and shooting and extended jown the 
thighs. These pains ordinarily were worse at 
night, but for three weeks prior to examinatior 
at The Clinic they were present consantly. 
Physical and neurologic examina-on were 
negative except that extreme tende-ness was 
present ver the sacroiliac regions. The cere- 
brospinal fluid was yellow and there was evi- 
dence of complete block. Because -he exact 
level of the suspected tumor could ret be de- 
termined by clinical methods, туг ography 
was advised. In order to be sure that the oi] 
was introduced above the lesion, 5 c.c. of lipio- 
dol was injected into the basal cis ern. The 
excursion of the oil was observed roentgeno- 
scopically as it passed caudad with the head 
of the patient elevated. Opposite the first 
lumbar vertebra the oil was arrested, аз may be 
noted in Figure та. The lower margin of the 
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defect was sharply defined, which indicated 
thet the lesion was subdural. Because the le- 
sioa that was revealed roentgenologically was 
slightly higher than was anticipated by tht 
newrologist\the patient was taken back бо her 
гост and ke? in a sitting position. This wasess 
dons because experience in the past has shown 
that when the patient was kept bs for a 
few hours after the first examination in cases 
in which the obstructicn at first appeared to 
be ecmplete, a small, porticn of the oil might 
wo-k itself down along and belowethe lesion 
ani thus define its lower limit. At the end pf 
three hours a second roentgenoscopic stud re- 
vealed the changes noted in Figure 14° At this 
time all the oil had gravitated down to the 
lessor originally observed, and withfn the mass yy 
of oil that had accumulated above it could be 
seem a well-defined subdural defect indicating 
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. 
Fic. 2. Case І. МЧ кегасһей neurofibromas. 
D-awing representing tumors exposed and par- 
tizlly removed at operation. 


é 


9 


| 


N pubis, ind was associated 


9^ 


Ww Ы [] 


You. 26, No. 6 
a secord mass (defect 1, Fig. 12) that vas not 
revealed at the first examination. It was evi- 
dent, therefore, that an atypical, irregular sub- 
“dural timor, or two tumors close together were 
present. 

Lam nectomy was performef 5ver the lesion, 
and three contiguous neurofibromas attached 
to the secdhd lumbar root were revealed Fig. 
2). The two upper tumors were subdural and 
corresponded to the two defects noted r»ent- 
genographically. The ugper tumor was -.. cm. 
in diar-eeer and corresponded to defect 1 indi- 
gated in Figure 14. The middle tumor was 1.6 
cnf. in diameter, and the upper border о! this 
mass, ‘which had produced complete оэ=тис- 
tion of the oil, corresponded to defect 2 in Fig- 
ure 12 and 4. The lower tumor was 1.2 cm. in 
diameter and was situated extradurally, 1s may 
be noted in Figure 2. It was not revealed reent- 
genolozically because passage of the eil was 
complézely obstructed above by the mddle 
tumor. All of these tumors were remo-el m- 
tact, together with the second lumbar -o»t to 
which they were attached. No other -umors 
were revealed. The patient made an uneventful 
*recovery and was completely relieved o her 
symptcms. 


Case п. Multiple subdural neurofibromes. А 
man, azed forty-seven, came to The Ciric in 
August, 1931, because of pain in the lef lower 
paft c^ the abdomen and numbness о! the 
legs. Three years previously he had expe-icnced 
a sudden, severe pain in the left loin. The pain 
haf ex-ended around to the front, abcv- the 

S; ath rigidity of the 
muscles of the abdominal wll. These :t-acks 
kad lasted for several minutes and had recarred 
at intervals of about a week. During tae pre- 
ceding year he had had indefinite distress in 
the lower part of the abdomen most of the ime, 
with axacerbations of pain during the at-acks 
mentioaed. At this time he had noticed that 

oughing and sneezing always provotei an 
attack. Two months before he came o The 
Clinic numbness had developed in the Ef leg, 
below -he knee. Shortly thereafter numbness 
also developed in the right leg. 

Physical and neurologic examinatiens re- 
vealed only that the left leg was ѕраѕас and 
that the Babinski sign was bilgferally pos tive. 
Tenderness was diffuse overg@fe abdomen. par- 
ticularly at the | rtebral junction. 
The cerebrospinal fluid was yellow, the est for 
globulia was positive, and the protein eoatent 
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Fic. 3. tese п. Two attachec nzurofibromas ., 
Bicorcavwe deformity in mass -f 1 picdo,, oppes се 
tenth thoracic vertebra, preduced by imferier 
bordero: fizs- subdural tumor- nc su»erior vorcer 
of seconc subdural tumor; 4, lete-al view; lipiocel 
outlining upper border of fst tumor opposi 
ninth chorac-c vertebra and опсауе mass cf 
lipieé=! posite tenth thoracic vertebra, -eweali = 
inferior border of first tumor snc sunder do7cer 
of secoac tumor. 


was IC-o mg per 100 c.c. There was ro m- 
sponse to pressure over the agalar veins. 
The renrologic diagnosis e£ г tumor «f t= 
spinal ceri at the level of the mnta ard tena 
thoracic vert2brae was ma-e. Myelog-aphy 
was advised for accurate lecaazation cf tz 
lesion. Because a complete Mock of the cer- 
brospinel fuid was present the surgeon fet 
that 2 c.c. of lipiodol would be sufficient © 
localize «Fe obstruction. This wes iajected ind 
the basal cistern, and when the eac cf te 
patient was e evated by the tilting rocntegn-- 
scopic table, the oil, which had braken up m 
globules, was observed to ргзз slowly сеи 12 1 
in the sabarachnoid space. Coposise the nm 
thoracic vertebra there w= an incomp et? 
obstruc&cn which producec in the shaucy 
cast by tke ой, a sharply outlined concave de- 
formity imdicative of а subcaral tumor (FE. 
22). Sone of the oil passed = ovly by the ot- 
structioa and collected opsoste the tenn 
thoracic vertebra where anechtr sharply de- 
fined, coreav2 defect was cbserved (Fi. з 
and 4). At the time of the examination ‘ls 
was interpreted as the lower border cf tx 
tumor. Lemirectomy was pefamed over tŒ 
ninth, terth and eleventh tomca: segment, 
end opocsite the ninth ami tenth thoracc 
vertebree two subdural nearcfib-omas thet 
were at-achec by a short pedicle were ‘ound 
and removed. They were on the left side and 





nd 2. Case тп. Neurofibromztesis (von 


Fic. 44 
ReckMnghausen's disease). Multiple sv » iural de- 


fects hroduced by multiple neurofibromas. Large 
tumor oytlined at upper border of fih lumbar 
vertebra. 


the upper tumor was attached to the ninth 
posterior root while the tenth posterior root 
ran over the tumor. Both roots were cit and the 
tumors were removed intact. The upper tumor 
measured 3 by 2 by 1.5 cm., and the lower 
tumor measured 2 by 1.5 by 1.5 en. The pa- 
tient made an uneventful convalescence, and 
was entirely relieved of his symptoms. 


$n reviewing the roentgenograr’s in this 
case after operation, it was obv ous that 
the upper margin of the upper tumor was 
represented by the oil defect opposite the 
ninth thoracic vertebra (Fig. 32) and that 
the inferior aspect of the upper tamor and 
the superior aspect of the lower tumor were 
represented by the biconcave mas of lipio- 
dol opposite the tenth thoracic vertebra 
(Fig. 3a and 2). If greater attemtion had 
been paid to the significant shape ef these 
shadows, a diagnosis of multipl= tumors 
would have been possible before cperation. 

Case ul. Neurofibromatosis (ооп Reckling- 
hausen’s disease). A girl, aged thirteen, com- 
plained of pain in the left thigh of three years’ 
duration. The pain was worse at nigk> and was 
relieved by walking about. Physical examina- 
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tion revealed multiple interesting changes 
which heretofore had not been observed by the 
patent or by previous examiners. In both optic 
discs were hyaloid remnants and in the choroid¢ 
of the right е there was a small, tubercle@like 
lesion. The rift ear was deaf even to the 
sound of a loud voice. The right side of the pal- 
ате was paralyzed and the right voch] cord was 
fixed in the midline. The left side of the dia- 
phragm was high, immobile and revealed evi- 
dence of left phrenic paralysis. The deft knee 
jerk was slightly diminished. Theree were no 
раї з= Је masses in the soft tissues. Lumbar 
puncture revealed that the cerebrospinal Ad 
was «lear, without evidence of block ard that 
the value for protein was 100 mg. per 100 с.с. 
Because of uncertainty concerning the *sitsa- 
tion of the lesion which was producing the pain 
in the left thigh, myelography was advised. 
Five cubic centimeters of lipiodol was intro- 
duce 1 between the fourth and fifth lumbar ver- 
teb--e, and its excursion was observed by 
means of the roentgenoscope. Abnormalities 

rere noted only in the lumbar region, where 
the -hanges observed in Figure 4 (а ande2) 





Fic. 5. 


Case тп. Neurofibromatosis (von Reckling- 
kamsen’s disease). Same case as that represented 


patient had been in sitting posi- 
. Lipiodol has gravitated down 
tter defining their èx- 
view indicates one small 


in Figure 4 af 
te 7 for three h 
abeut lowermost 
tert. Arrow in latera 
tamor. 
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were poted. [t was obvious that multipie sub- 
dural п asses were present, and in order be-ter 
to outline the mass opposite the fifth lumbar 
vertebri, the patient was kept in bed in a sit- 
tin@ position for three hours i der tc allow 
the Продо! to gravitate down’ to and about 
the lower Jesion. At the end of that time the 
changes rVealed in Figure 5 (a and /1 were 
noted. It was obvious that there were multiple 
small sebdural tumors and a large tumor oppo- 
site the fifth lumbar vertebra. In view of the 
other passical findings, von Recklinghausen's 
4isease was suspected. 

dendi: from the second sacral verte- 
bra to’the first lumbar vertebra was performed, 
and mu tiple subdural neurofibromas of vari- 
ouis skes attached to the nerve roots, were re- 
vealed. About fifty tumors in all were removed. 
The largest, which occurred opposite the áfth 
lumbar vertebra, measured 5 by 3 by 3 em. in 
various diameters, and corresponded to the 
largest mass seen in the roentgenograms ‘bigs. 
4 and ©). It was impossible to remove other 
numerots very small t&mors attached to the 
nerve rcors, but in spite of this the patient 
made an excellent recovery and was comp етеу 
relieved of pain. The prognosis, of course, is 
doubtful since the remaining tumors probably 
will grov and eventually will provoke symp- 
toms. 


* 


@ase iv. Subdural extramedullary menin- 
«тота and multiple prolapsed intervertebral discs. 
A farmer, aged sixty-nine, came to The Clinic 
in June, 1936, because of inability to walk. He 


* had been well until three. years previously 


when he had an attack apparently of urinary 
ébstruction. In December, 1934, he had zam- 
plained of tingling in his right arm, and follow- 
ing a chropractic treatment for this he had 
experienced Some pain in the left side of his 
back aif -h had been relieved by exercise and 
aggravated by lying down. About this time he 
lso had noticed a prickling sensation in both 
feet. In/September, 1935, his legs had become 
weak; the right leg was weaker than the left, 
and it was necessary for the man to use a cane 
for ѕиррстт. The weakness had gradually in- 
Р айма. until two months before һе came to 
The Clinic, when he was unable to walk. 
Physics] examination reveaytd that the pa- 
tient was unable to movggñther leg. Pain, 
vibration and tem Bense were lost in 
each leg. There were marked ankle clonus and 
bilateral positive Babinski signs. On neurologic 
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Vic. 6. Саве 1v. [ntraspinal prot-ision « 
intervertel ral discs associated with 
mening ema ‘see also Figure 7). «, Ant sterDbr 
view; dets im lipiodol produced bWffprotrud «c 
intervertebral discs between second and third. 
third ard fourth and fourth and fifth lumber 
vertebras. Other protrusions net visible in this 
flm; 4, lateral view; character=tic anterolateral 
extradural slefec* attributable t mtraspinal pro- 
trusion cf ntervertebral disc between third ard 
fourth lumber vertebrae. Othe- protrusions net 
v-sible m tais film. 


ibduzi 


examiramon, the lesion was placed at the lev-l 
of the texth and eleventh thoracic vertebra =, 
but became the lumbar puncte ге revezleder- 
evidence «f 2 block and because the examin: - 
tion of tæ cerebrospinal fluid gave negative 
results, myelography was advised in order 
definitely зо determine whether the and=rlying 
process wes = tumo” (as suspected) or a deger- 
erating leme. 

Five cubic centimeters of lipiscol Was intrc- 
duced int tae subarachnoid spe ce in the lur- 
bar regio% Roentgenoscopic amination re- 
vealed the changes depicted iz Figures 6 (z 
and 4) ami 7 (a anc 2). The de^ormities of th» 
shacow cast by the oil opposite cach of th- 
intervertebral discs between the lumbosacral 
junction and the tenth thoracic vertebra, 
where the eil was completely blezked, were ob- 
viously caased by an antero-estradura mass 
at гле level 5f each interverte-ral disc Fig. è 
з and 4). At the point of оЬзїгистїоп of posite 
zhe tenth che racic vertebra the margins of the 


780 






ase ту. Subdural meningiom= associated 
atraspinal protrusion of mıltiple inter- 
vertebra discs (see also Figure 6). а. Obstructien 
of lipiodol attributable to subdural meningioma 


opposite tenth thoracic vertebra aad defect of 


protruded intervertebral disc between tenth and 
eleventh thoracic vertebrae; 2, characteristic sub- 
dural defect produced by meningicma opposite 
tenth thoracic vertebra and extradural defect 
attributable to protruded intervertebral disc be- 
tween eleventh and twelfth thoracic vertebrae. 


column of oil were concave and sha-ply defined. 
indicating the presence of a subdural extra- 
me@lullary mass (Fig. 7a and 4). 7. roentgeno- 
logic diagnosis was made of a subdural extra- 
medullary tumor at the tenth thorecic vertebra 
and prolapse of each intervertebral disc be- 
tween the tenth thoracic and firs’ sacral ver- 
tebrae. Laminectomy from the rinth to che 
twelfth thoracic vertebrae was performed. At 
the level of the tenth thoracic vertebra a sub- 
dural extramedullary meningioma, 2 by 2.5 
cm. was foundgnd removed. The ir *ervertebral 
disc between the eleventh апа twei'th thoracic 
vertebrae was extruding into the spinal canal, 
and a decompressive laminectom, was made 
over this point. It was deemed inedvisable to 
extend the laminectomy further. А catheter 
was passed down the canal posteriorly with- 
out meeting obstruction. When a -atheter was 
passed cown the canal anteriorly it met an 
obstruction opposite the intervertebral disc 
below. As one extruded disc had been found 
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just below the tumor at the site indicated by 


the »»entgenograms and the catheter was ob- 
structed anteriorly below this point, it was 
fel- chat the diagnosis of multiple prolapsed* 
inte-vertebraWgiscs was substantiated. 0 

H Jowing Speration, the patient showed 
іе if any improvement in musculqr strength. 
Thee was some return of sensation? but vibra- 
to-y sense was definitely lost. 

Case v. Subdural extramedullary neurofibroma 
aii multiple prolapsed intervertebral?’ discs. A 
maa, a linotype operator, aged thirtwesix, came 
to The Clinic in March, 1932, because of diffi 
culty in walking. In 1927, following ехрофге 
to 3 draught, he had experienced petistent 
рг1л in the right shoulder. In 1929, weakness in 
the -ight knee, inability to move the*right t&es 
anc wasting of the muscles of the right thigh 
hac developed. In 193s he had had an inguinal 
herria repaired under spinal anesthesia. When 
in the hospital his right leg had become stiff, and 
partial numbness from the midsternum down 
had developed. Soon afterward urinary and 
fecal incontinence ha@ appeared. 





Intraspinal protrusion of multiple 
discs associated with subdural 
Defects in shadow of lipiodNl 
produced by protruded intervertebral disc be- 
tween first andsecond, second and third, and third 


Fr. 8. Case v. 
intervertebral 
reurofibroma. a, 


bar 







vertebrae; lipiodol. ob- 
structed by lowe der of neurofibroma opposite 
upper margin of sec hcic vertebra. Sharply 
defined concave shadow indicates subdural posi- 
tion of tumor. т 
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Physical examination revealed a spastic 
lower. "right leg. A bilateral, positive Babinski 
sign ard exaggerated knee inks were present. 
sl he abdominal reflexes were absent, and below 
a band-like level around the ох, pzir sen- 
sation was entirely absent. The*Romberg sign 
was positive. On the basis of neurologic ezami- 
nation. а dagnosis of tumor of the spina! ccrd 
at the evel of the second thoracic vertebra was 
made, »ut because roentgenologically there was 
some questionable erosjon of the pedicles of 
the twelfth thoracic and first and secord lum- 
bar vertebrae, myelography was advised to 
clade the possibility of a lesion at this level. 
Five dibic centimeters of lipiodol was intro- 
duced into the lumbar region, and орроє te 
the intervertebral discs, from the first to the 
fourth lumbar vertebrae, a definite extradural 
narrowing of the shadow cast by the oi! was 
observed (Fig. 84). Above the first lumbar ver- 
tebra the oil moved normally until it reached 
the second thoracic vertebra where it was:con- 
pletely arrested. At this point there vas a 
sharply defined concavg defect in the shadew 
cast by che oil, which was characteristic of a 
Subdural extramedullary tumor (Fig. 83). 
Laminectomy was performed over the second 
thorace segment and a vascular, subdu-al 
neuroübroma, 3.5 by 1.5 cm., which was at- 
tachec to the second right posterior root, was 
removed. Following the operation the condi- 
tion of the patient improved about 50 percent. 
In the absence of symptoms referable to the 
lumba- segments, it was deemed inadvisable to 
explore the lumbar region over the defects, 
which may be noted, in Figure 8а. AEkouzh 
the significance of these defecte was not cbvicus 
at the time, experience has since shown that 
defects of this type are almost always charac- 
teristic of prolapsed intervertebral discs. The 
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patient has not been heard ~om snte Ins dis- 
charge rem -he hospital. 


LJ 
COMMENT 


In the before-mentioned cases, tM im- 
portan се of studying the estire spinal canal 
by means of the roentgenoscope, after 
radiopaque oil has been ‘troduced into 
the subarachnoid space, Fas been empha- 
sized, znd the value of using an adequate 
amoun- of ail (at least 5 e.c.Pin revealing 
ncnobzructng lesions has been demor- 
stratec " 

If tae roentgenologic examination s 
Imitec to roentgenograms alone ani ob- 
struction only is looked for mary partially 
obstructing or nonobstrucg? lesicrs, some 
cf whieh may be multipl& may be ove-- 
looked. п a recent series € 72 cases in 
which &imors affecting the зр] were 
localiza by means of mrelograpNy, in 4 
per cent of the cases the lesions woe mu - 
t ple arc were so diagnosed by thë »oen - 
genolozist before operation. 
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THE ROENTGENOGRAPHIC DEMONSTRATION ОЕ 
RUPTURE O7 THE INTERVERTEBRAL 


DISC INTG THE SPINA 


CANAL , 


AFTER THE INJECTWON ' 
OF LIPIOLOL* 


WITH SPECIAL REFERENCE TO UNILATERAL LUMBAR LES IONS AC- 
COMPANIED BY LOW BACK PAIN WITH “SCIATIC” RADIATION 


° By AUEREY О. HAXFTON, M.D. . ° 
BOSTON, MASSACHUSETTS et 
: and . ( 
J. MAURICE ROBINSON, M.D. 


57м FRANCISCO, CALEFORNIA 


B pus paper presents the roen zen find- 
ings in 2 up of $0 patients operated 
upon at the Massachusetts General Hospi- 
tal for therelief of symptoms o' spinal 
cord offnerve root compression caased Ьу 
cartilaginous lesions protruding from the 
posteior margins of the intervertebral 
discs. Ilvestigation has shown taat these 
lesions are ruptures of portions of the inter- 
vertebral discs into the spinal сапа! similar 
to the posterior protrusions of th» nucleus 
pulposus described by Schmorl, Ав тае and 
others. 

The chondromas, enchondro nas, ec- 
chondroses, traumatic ruptures с the in- 
tervertebral disc, and so forth, o which 
Mixter and Aver in 1935 found 47 cases 
reported in the literature, unceubtedly 
represent a similar or identical pathologic 
process. Unlike those cases, however, which 
almost invariably were associated with the 
clinical findmgs of tumor of the sp mal cord 
or cauda equina, the majority of the group 
under consideration were unilatzal rup- 
tures of the lower lumbar discs тий they 
were associated with clinical findings al- 
most indistinguishable from those of low 
back strain, sacroiliac disease, ' seiatica”’ 
and related conditions. This clinscally in- 
teresting series of cases has been the obJec- 
of considerable study by various members 
of the staff of the Massachusetts Seneral 
Hospital and the importance of these le- 


. 
siens as a factor in the production of low 
Бае pain is being elucidated. Preliminary 
papers have already appeared by Mixter 
and Barr, and Mixter and Aver. | 

Т 115 report will stress the value of roent- 
gen 2xamination of the subarachnoid space 
in these cases after айе injection of lipiodol, 
tor this procedure has become of para; 
mount importance in differential diagnosis. 
By such examination it was possible to 
demonstrate all but 1 of the 31 ruptures 
operated upon in the past three years, prac- 
&ically all of which were unilateral ruptures 
cf the fourth or fifth lumbar discs accbm- 
paard by low back pain with unilateral 
radiation down the posterior thigh and 
leg. 

"Ve shall present the technique of and 
incieations for lipiodol examination, the 
tndmgs on the usual roentgenograms, the 
correlation of the surgical and roentgen 
fndmgs, and a study of theehasis of the 
normal roentgen picture after these of 
| pxodol. The interpretation of ће charac- 
tenstic defects produced by these lesiong N 
vill be illustrated by representati X cases. 

For convenience of discussion th» ma- 

7 D+. W. J. Mixter, who operated upon nearly all of these pa- 
tenes, апа Dr. Joseph Barr are now preparing papers on the Ñu- 
rolezie:!, surgical, and orthopedic features of this lumbar group. 
het »apers should be consulted for a more detailed review of the 
|ттегүгаге and for a discussion of the clinical, surgical and patho- 


legic aspects, including the end-result studies. We are greatly in- 


dbe 


to them for the kindness in making available to ug the 
canea material. 


* From the Department of Roentgenology of th: Massachusetts Genera Hospital, Boston. Read at the Thirty-seventh Annual 
Meeting, American Roentgen Ray Society, Clevekbm 1, Ohio, Sept. 239-0106 2, 1936. 
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6, No. 6 Demonstration gf Rupture 
terizl has been divided into two groups: 
lesicns of the cervical and thorzcic area 
(11 zases) and lesions of the lumbar area 


(39 cases). J 


CERVICAL AND THORACIC GROUP 


Т aesácases will be discussed only briefly, 
as the majority of chondromas, ecchon- 
droses, etc., reported in the literature were 
in tice areas, and, the findings in these 
cases fave been adequately descr bed 
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zcuk not be carried out as the ipicdol 
zcu rot be dislodged from the crzn ита. 

Т ле routine roentgtnograms of ch: 3 
thomcz lesions revealed no significant 
chaages, but in the sinzle case exam лей 
ufte- the injection of ipiodol а defiaite 
»locx vas noted opposite the disc involved 
.Fig I=). E 

LUMBAR СОТ 

СЕ the 29 lesions in the lambar ¿rea 36 

{92 pe cent) were located at L4 or Ls 


Vic. 1. а. Anatomical drawing of the cervica! cord (taxen с=п Peiper). д. The lipio ol is arreszec opposite 

| " th: intervertebral disc Which is ruptured posteriorly. The central band of dimin shed density is (ше to 
normal spinal cord. Т nerve roots and rad cles are indt stad by arrows. c. The jint space betwee the 

fif-h and sixth a an vertebra is narrowed. A block :5 i-mons:rated at the leva of the intervegbral 


disc. d. The desc 

e nc "cap" formation. 
(Stookey, Elsberg, Mixter and Barr, Mix 
ter and Ayer, and others). Some cf these 
writeze fave not found roentgen examina- 
tron in@hese cases after lipiodol of much 
value, contrary to the experience at this 

© shosjgeal. 
ur of the 8 cervical lesions were 
stMdied after the cisternal injection of 
Ранно: these showed signs of a partial or 
complete block. In 2 of these the existence 
of sich a "block" at the level of a aarrowed 
intervertebral space justified the reentgen 
diagnosis of шш c disc intc the 
spiral canal (Figs. 17 ahd с). In 2 other cases 


y lipiodol was injected but the examination 


of lipiodol в arrested at the in'crior талп of the seventh dersal vertebra There is 


disc* Ruptures were twice as con n cm at 
L4, zt which level there were 24 ruptures, 
as ас Ls, at which there were : 1. Dne 
case showed a rupture of more than one 
disc L4 and Ls) and 3 were at өег | im- 
bar Erels 

I5 8 cases the lesion was * bilateral * and 
prodwed the clinical picture of tumer of 


+ We Esc amber refers to that stlow the Endy ef the 
verte2za, =.2., L4 disc refers to the intervertebral disc heween 
the fært anc fifth lumbar vertebrae. Similarly L- ner-— root 
reer- © ће rerve root leaving the hambar camal th-owzh L4 
inter твга! soramen, which is tha- between the fou-th zx fifth 
lumbar vetebrae. The term “ruptured c sc" refers te a posterior 
ruptur- © the imtervertebral disc. А ` bilsteral” rupture s asingle 
ruptur- which extends completely асго= the midline, prccucing 
bi.ate-| mvol-ement. 
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the caudaeequina with definite tumor and 
sensory disturbances as in the similer chon- 
dromas, ruptures of the disc, etc., reported 
in the literature. Bilateral sciatic pua was 
an outstanding finding in all of these cases 
as it is in involvement of the cauda equina 
from other causes. It is interesting to note 
in this regard that Goldthwait in 1611 re- 
ported 1 case, and Dandy in 1929 reported 
2 cases of traymatic rupture of the inter- 
vertebral disc with this clinical picture; 
which led them to suggest that such lesions 
might be a more common cause of zciatica 
than was recognized. 

Unlike the above lesions, the remaining 
31 cases were unilageral, and in this group, 
as we have said, е chief complain: of the 
patient was payf in the low back or but- 
tock, radiatingfdown the back or side of one 
Or the ог thigh or calf, corresponding 
to the side on which the lesion was found. 
Practically all of these cases had been 
treated asXases of sacroiliac disease or low 
back straih before the correct diaznosis 
was made. There was nothing of ccnstant 
significance in the age, history or rzlation 
to trauma which permitted a defin te dif- 
ferential diagnosis. Of these factors a his- 
tory of trauma seemed to bear sorre rela- 
tionship as it was present in approxi nately 
60 per cent of the cases. 








ROUTINE ROENTGENOGRAMS 


In the study of the routine roertgeno- 
grams of this group we were particularly 


interested in the incidence of narrowing of 


the intervertebral joint space correspond- 
ing to the lesion found at operation. Other 
variations.from the normal were also con- 
sidered. In other words, the абет was 
made to determine whether the routine 
roentgenogram* was of value in the locali- 
zation of the lesion. 

No significant changes were notec in Ig 
of the 39 cases. Of the 20 cases wit? such 
changes, 12 were associated with a LE story 
of trauma. A history of trauma was ob- 
tained, however, in a nearly equal n:mber 
of these patients without  signiicant 
changes being present. 
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Ot the 24 lesions at L4, three showed 
narseving of this disc alone, 5 showed 
narreving of both L4 and Ls disc, and 5 


showed а at Ls alone, with or * 


without geneNalized changes in the ins i 
of the vertebral bodies. An L3 1ефоп 
showed narrowing locally. The qase with 
L4 and Ls rupture had narrowing at both 
discs 

Of the 11 lesions at Ls definite local 

chanzes were noted № only 5. It, will be 
note that narrowing of this disc EE 
mors frequently when the lesion was 4 
L4 than it did when the lesion was # its 
own level. It should probably be diste- 
garced in the differential diagnosis, Yad 
ticularly since it is difficult to determine 
wher the Ls disc is definitely narrowed 
and «ance this disc is narrowed in many 
patieats who have no complaints referable 
to the low back. If this is done greater 
signtcance can be giyen to narrowing of 
the cisc at other interspaces. Thus, dis- 
regarding changes at Ls, a decrease in the 
width ef the joint space at L4 was of local- 
izing value in 25 per cent of all the cases, 
33 per cent of L4 ruptures. 

Alghough narrowing of the vertebral 
interspace with or without new bone fos- 
matic is often indicative of rupture of the 
nucleis pulposus, this finding does not 
indiccte whether th&\rupture is into {Не 
body cf the vertebra, \һе spinal canal or 
elsewnere. Such garrowing has not there- 


fore been used as an indication for the* 


injecaon of lipiodol, although it has some- 
times been of suggestive value. As we baye 
statec, we have not been interested the 
significance of these narrowings act is 

they atected the diagnosis of posterior 


rupt are of the intervertebral disc, fo&their, * 


presence or absence has not had any\de- 
finite prognostic significance (Fig. 22, Жс, 


d, e, and f). 


The absence of consistent narrowing oN 


the mtervertebral joint space in the pres- 


ence of a rupture of the nucleus pulposus 
may Schmord 


ay be eplan N а5 follows: 
states that, due to the expansile nature of 


the r»deus pulposus, it tends to maintain 
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its sz» unless there is appreciable loss of 
substance, e.g., he points to the familiar 
, Picture of osteomalacia, where there is an 
V increase in size of the nucleygs producing 


® Called * ‘fish bone vezfebrae." Barr 


ia-ions from normal. 


Demonstration of Rupture о? the lmrervertebral Disc 
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/ 


tay 


cases, however, there was no definite relz- 

tien between the size of the rupture amd 

the decree cf narrowing cf the disc. 
Degenerative changes about the pirgirs 


of the lambar vertebrae m this group ef 





A representativ e group of roentgenozrums of pac cents «En ruptured discs. a, bye Show no арт iftca at 
The markers indicate the leve! and sof the lesion; d and е how that the trac 


|. Verse process of the fifth lumbar vertebra is sacral zed amc zew bone formation 1з present abeut тае 
sacro liac joints; f shows a postoperative rapcured disc with a metal clip inserted into Me rnc eus pulposas 
at operation. The interspace shows the same changes that wer- present preoperatively 


has celled attention to the fact tha- the 
stze of the protrydiagetfortion of tke rup- 
tured disc is quite small compared te the 
total mass of the disc. In this serics or 


cases ere consistent wit- the age ef Че 
octienz. The majority of car patients we-e 
»eung adul- males rangmg in age fron 


“rents со "orty-five, in contrast to Фе 


pm 


~ 
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group reported by Andrae which consisted 
chiefly of females over sixty years of age. 
He considered the"large number cf asymp- 
tomatig ruptures which he found ip these 
cases at post mortem to be prol ably de- 
generative in origin. His cases alse differed 
from ours in that go per cent of the rup- 
tures in his cases occurred above L3 disc. 

Variations in alignment of the vertebrae, 
such as "sciagic scoliosis” and loss of the 
usual lordotic curve of the lumbar verte- 
bra, are perhaps the most common varia- 
tions from the normal to be noted on the 
routine roentgenograms. Barr first called 
attention to these changes and thev are of 
value in the diagfosis when other causes 
can be ruled ougfparticularly if associated 
with a narrows disc. There was definite 
roentgen gyMence of variation rom the 
normal in the sacroiliac joints in 2 patients 
(see Fig. 37 and е). The familiar Schmorl 
nodules\n the bodies of the vertebrae were 
seen only \occasionally. 

Although Schmorl states that »ccasion- 
ally these posterior ruptures of th nucleus 
pulposus mav calcifv, we have ncted onh 
one such possibility which we orefer to 
classify as a fragment of a fractured verte- 
bra; and for this reason this сазе was ex- 
cluded from the series. 





SUBARACHNOID INJECTION 
. OF LIPIODOL 


Former Method. Before the present 
method was developed 2 c.c. of fresh lipio- 
dol was injected into the cisternz magna. 
A tilting roentgenoscopic table was used 
and no particular effort was made to dem- 
onstrate more than the usua! »lock or 
"cap" formation. 

By this method the first 14 patients of 
our series were examined. Blocks, either 
partial or complete, were demons-rated at 
the site of all the bilateral lesions, i.e., in 
the 4 cervical, 1 thoracic, and € lumbar 
lesions. Three unilateral lesions in the lum- 
bar group were not demonstrated. In other 
words, the lesion was demonstrated in 77 
per cent of the cases examined. ' his per- 
centage of accuracy is greater than the 4c 
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рег cent found by Hawk, who recently re- 
viewed the literature on this subject. We 
atr-ibute our higher percentage to the use 
of hs tilting roentgenoscopic table. 

his methdd failed to aid in the diagho- 
sis of the 3 unilateral lesions involving*the 
caida equina; therefore, after a qonsidkra- 
пов of the operative findings in these wni- 
la eral ruptures, our technique of exanV- 
namon was modified. This modification at 
first consisted of examination оњ the pa- 
tient face down instead of face up, in чм 
to brung the lipiodol in contact with the 
ver trally placed lesion and the latera®sgor- 
tioms of the triangular canal. Rognt&geNo- 
grams were taken with the patient in this 
pcsrcon both in the lateral direction, with 
the ray horizontal, and in the posteroan- 
te-or direction. The difficulties of demon- 
st-at ng small lesions with 2 c.c. of lipiodol 
ar- cbvious, and comparable to those en- 
countered in the attgmpt at visualization 
of an extrinsic pressure defect in the 


# 


^ Б e. 
es»»hagus bv the usy of a small quantity 


of barium. A small quantity of lipiodol 
is «bdicult to visualize because it is fre- 
quently broken up ito droplets which are 
invis ble with the reentgenoscope; a sufh- 
cleat quantity cannot be manipulated «о 
the required level,,and at no time can a 
large enough area PX covered for adequate 
stw iv. Also the widtlWof the lipiodol column 
dces not correspond the width of the 
subarachnoid space, and since the lesions 
in question are situated ventral to the lat- 
eri portion of the dura these areas can be 
stu {ied by this method only in.the ође 







or lateral position, at which ti false 
arests are common. These тосап 
e 


were found to be inadequate due to the, 
small amount of lipiodol which fele 
obi ged to use because larger amountsWere 
sa «. в be dangerous. More and more liNo- 
dcl was injected without mishap, until \ 
c.c. was used routinely. 

Present Method. Vive cubic centimeters 
of | podol is injected into the lumbar spinal 
салы. The examiwgag алау be done im- 
mediately after the injection or at any time 
thereafter up to several weeks. We much 


; 


- 
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prefe; to do the examination on the day of 
inject on. It may be necessary to g ve the 
patient appropriate drugs for the relief of 
"pain so that he can cooperate if the exami- 
nator. No attempt is made ‘to maintain 
thefpztient in a fixed position after injec- 
по of tpe lipiodol. He is allowed to lie 
соўїс-гаЫу in bed. The equipmea: for 
te examination consists of a tilting roent- 
genoscotiic table anda quick change-over 
switch se that instantaneous roen-geno- 
- gms can be taken during roentzenos- 
copy, The usual roenrgenoscopic equip- 
met may, however, be used with fairly 
е Де quilts і in the study of the lower lum- 
bar Area. The advantages of films taken 
ng roentgenoscopy cannot be overesti- 
mated. Before the examination is begun 
^ the patient is allowed to sit up for а few 
| moments in order to collect the lipiodol as 
one mass in the sacral cul-de-sac. He is 
then pleced face р upon the roentzeno- 
„500ріс -able, and is*manipulated by the 
. use of the tilt of the t&ble under roentgeno- 
scopic control, the lipiodol being thus 
forced t» flow slowly up and down the sub- 
arachnoid spaces. Раф їсшаг attention is 
directed toward maint ining the lipioco! in 
a Single mass, and it Xs possible by this 
method to place the ойо! in practically 
any portion of the lumfar canal. If there is 
a ‘questionable filling defect, an effort is 
made tc obliterate € either by turning the 
patient ‘rom side to sidewr by repeating 
the tilti-g process. Any area which skows 
a constant filling defect is recorded by 
P" rcentgenograms taken in varous 
"angles rotation of the patient. 


n ev@y defect in this series there was 


2 













Complete obliteration of some portior of 
“he ligfodol outline of the dural space. It 
seenf doubtful if symptom-producing le- 
51905 in tùis area ever manifest themse ves 
И the rozntgenogram after lipiodol mese! y 
y an elevation of the ventral wall of the 
dural sac. Since it is often possible by the 
injection of 5 c.c. of lipiodol to completely 
Аё the lu ibas садаш ‹о the inferior mar- 
p gin of the fourth lumbar vertebra when the 

patient ir the upright position, this posi- 


e 
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tion saould 5e used also, і "poss Ме, for the 
ёхапила лог. If the lesion in quest on #5 
included im this area there is no diffculty 
in defipastrating it, and roenigenegrams 
may be taken at leisure. It is impcrtart 
that tae examination of the lower lumber 
сапа] be completed at the first part cf the 
examination because th= lipiodel may 
break up inte droplets dur ng the course cf 
the remaiminz examination. The upper and 
lower dorsal spine is then examired in bota 
the prone and supine роѕ1 1025. Ongiaall~ 
the upper dorsal region wes usually exam 
inel iz tre belief that multiple rup-ures 
of che dis: might be pXsert. This has mo- 
proved to be the case. Nese zrezs are no 
not examaned when the*cariert has пс 
symptoms re-erable to this port on of the 
spinal caral. It is possible Mai, this na. 
account fcr the infrequency of same of the 
untoward reactions others attribute to the 
use of "npodcl. The examination of trese 
areas 1s, however, carried out үһе idi- 
cared, in tae same manner zs the exzmina- 
tion of the upper lumbar and lower ісгѕа! 
areas. 

If a tlt takle is not available, the ncr- 
mal lorcotse curve of the lumbar vertebrae 
and the inchned plane of the sacrum may 
be utilized to force the flow of lipiodol to- 
ward the Feac when the petient lies face 
down on tle table. By having the patient 
sit, the | piedo] may be returned repeatfihy 
to the sacml cul-de-sac. For this type of 
ехапаїпатоз it is necessary that tha »x- 
tient be abe to shift his position rapicly, 
or that he be able to assume face-cown »c- 
sition qaickly without remaining fer an 
appreciable тит e upon his side, because the 
lipiodol ma~ а ready be abore the site єї 
the suspected lesion before rgenzgenoscop- 
is possible. st is also necessar-^ that a c ukck 
change-over switch be available if satis- 
factory reemgeiograms are to be takea. Ir 
this manner it is possible to examine the 
greater portion of the lumbar area, bit т 
ts precticall- impossible to obtain a sat s- 
factory examination of the dersal and cer- 
vical areas. Roentgenograms are taken at 
one-half secend or less with so to 100 ma. 
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at 85 kv.' (peak). The diaphragm shutters 
on the roentgenoscope are utilized for con- 
ing effect to cut out secondary radiation. 
It is owr custom to place lead nuryfers on 
the corresponding vertebrae, ала lead 
markers indicating “R” and “L” sre fixed 
in position on he patient's skin so that 
they will be recorded on the films 

The defect may also be shown in the 
supine positien, providing there is enough 
lipiodol to completely outline the defect. 
The lipiodol may, however, drop into the 
narrow posterior portion of the lumba- 
canal (Fig. 4), or fall away because of the 
convexity of the sgfne. This can be deter- 
mined in the individual case by rocntgenos- 
copy. / 

It is also pgssible to obtain satisfactory 
н ий a with the Pot-er-Bucky 
diaphragm and the overhead tube, provid- 
ing the patient has been carefully posi- 
tioned under the roentgenoscope. This is 
rarely neqessary, however, as tne "spot" 
films possess a wealth of detail. 

Indications and Contraindica.ions. The 
indications for injection have been de- 
scribed by Mixter and Ayer. СезегаПу the 
patient has received the usual ccuservative 
measures of treatment—strapping, bed 
rest, corsets, etc.—but has failed to respond 
to these for any length of time Althouzh 
histories of remission are not in requent in 
1% group of cases, each succeeding attack 
is generally more prolonged г ві severe. 
Each of these patients is admitted to the 
hospital and subjected to careful ortho- 
pedic and neurologic examination. A miss- 
ing ankle jerk on the affected side 1s con- 
sidered of definite significance, as are slight 
sensory disturbances. 

Spinal puneture and the decermination 
of the spinal fluid protein are of consider- 
able importance in the selection of the 
cases for lipiodol injection. Evidence of 
block is uncommon. Elevation of the tetal 
protein was present in the spnal fluid of 
nearly all these cases. In 32 tre total was 
considered to be definitely elevated (over 
50 mg. per cent), slightly elevated in 4 
(40-50 mg. per cent) and low in 3 (below 
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40 mz. per cent). Although this elevation 
of the spinal fluid protein is usually indica- 
tive of a source of irritation within the 
spiral canalYit does not indicate the nature” 
of -he lesion, or its level, and is subffect 
to the limitations of any laboratory jro- 
cedure. The presence of such an,elevakion 
in protein, however, justifies the іпјес п 
of isiodol in these patients. OccasionaRy 
the injection of lipigdol is carried out in 
spice of a low protein if the clinical findings 
warrant it, that is, if the patieng has hfd 
same major or minor operation which has 
fai ed to relieve his symptoms, or p ps 
if operation such as lumbosacral er 0- 
ilize fusion is contemplated. 

А5 most of the lesions are at L4 апас 
the spinal puncture usually withdraws 
fad from above these lesions. The total 
protein content decreases rapidly with the 
distance above the lesion. Puncture should 
therefore be done asglow as possible. 

Lipiodol injected nto the spinal fluid, 
spece often produc@ a definite reaction, 
usually lasting several days, which is char- 
acterized by elevation of the spinal fluid 
celi count, changes fh the color and chemi- 
са! composition of fhe fluid, headache, in- 
crease in the pain ofwhich the patient com- 
plains and slight feker. The question of the 
toxicity and опсом rd reactions resulting 
‘rem the injection oNjipiodol into the sub- 
arachnoid spaces has bn exhaustively dis- 
cussed, especialy by Harkins, Globus and 
Smrauss, Odin, Runstróm and Lindblom, 
Lindblom, and others. 


Lindblom found that three w, tee ae 
e cell 


the injection of lipiodol in rabbit§} 
«eunt, which was always clevNed Ў. 
ater injection, had dropped to ! ormal; 
further manipulations caused no 
quent rise; and sections of the cor 
reninges showed no changes of not 
zhat time, although such changes we 
cresent in the animals which were kille 
early. 

Those who use the oil the most frequently 
dte the fewest reacting, Some of the 1- 
ports in the literature of serious reactions 
èo the subarachnoid injection of lipiodol are 
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impressive. On the other hand, Globus and 
Strauss, in follow-up studies of 9c cases, 
25 per cent of whom were re-examined two 
* years or more after the іпјес оп of 2 с.с. of 
П оао], reported none of һе disast-ous 
A regii ts cited by those who had used it less 
frg@juentdy. They state that the oi! did not 
bjcome encysted even after two years. 
Although we have used 5 c.c. (over twice 
as muth lipiodol ag is generally recom- 
NaNmendedé in 75 of our examinations we Fave 
^ ~ Md ao serious or permanent complications; 
апі тоге than 100 examinations, usirg 2 
c.ge@>f lipiodol, have been done without 
ted reaction. The lipiodol is no+ always 
renfcved at operation, yet this does not 

m to affect the end-results. 
In spite of our own fortunate experience, 
F we do not condone the indiscriminate in ec- 
tion of lipiodol into the subarachroid 
spaces. Even when the criteria are quite 
rigid, approximately 1 in 4 patieats vill 
‚ Show nothing on examination with lipio- 
- dol. These patients ale injected not because 
lipiocol is considered innocuous, but be- 
cause the clinical and other findings sag- 
gest a lesion, and th demonstration cf a 
lesior will lead to op@rative relief of their 
s¥mptoms, and this probably outweighs 
whatever danger ther@ may be in its vse. 


, 











THE CERVICA 
SUBARA 


AND THORACIC 
NOID SPACE 


. Normal Anatomy. Thesanatomy of this 
regior is illustrated in Figure 1a. The sub- 


arachapid space is divided into anreror 
p ‘rior compartments by the liza- 
megt: denticulum, and the poster or 


nent is further divided by the 
r septum. It is apparent {Бас the 








- -e€fompa 


pengs on whether the patient is prone er su- 
py during the examination. Wher the 
atient is prone the roentgen рістиге is 
e // characterized by two lateral, dense bands 
йз == by a wider band of diminished 
density corresponding to the region of the 
sbinal cord. Wheg dk» patient is supme tne 
M picture is similar except than the postermr 
septum may produce a linear centra! ce- 
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Foc. 3. Tae lambar dural sac The dura s hdd 
oper by retractors. The arachnoid membrane is 
intaet sad sarrounds the cauca equina, separated 
from it ту tae subarachnoid sace. 


fect. Usually the separate г пгегюг and vos- 
terior roots can be seen :t& their part of 
exit from the subarachnoid space which is 
marked by a corresponding pouon, er 
pecket, in the space. Cccasionally the 
nerves and the radicles waich form them 
can be seen outlined in tbe lipiodol sFad- 
ov. Thi ts well demonstzated in Figures 
12 and -4. These also show the lipicdel 
appearance of a ruptured intervertebral 
disc in the cervical region. 
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The nerve root usually fills the upper 


part о its corresponding arachnoid pouch. 
Usuall« it is in contact with the lateral wall 





. A J of the poucH and sac for a short distance. = 
| The reots haye been disarranged in yfe- 
"i. paring the specimen from which this drw- 


ing was made. Normally they are sím- 
metrical. 

Figere 4 is a drawing based on a froz& 
section through the fourth lumbtr disc * 
level. The cauda equina was apparently Pod 
displaced backward in cutting the sectiof. = 
The t-iangular shape of the canal and the 





Fic. 4. Cross sectfbn through the fourta lumbar 

ë disc level. Ваза on a frozen section. The lumbar 

sac is deed a in shape. The relationsa p of the 

é disc to the lamina and pedicles is shown. The nerve 

u^ roots were displaced posteriorly in cutting the 
section. 
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THÉ LUMBAR SUBARACHNOID 
SPACE 


Anatomical Basis of the Normal Lipiodol 
Picture. An understanding of the zmatomi- 
cal relations of the lumbar sac and -he basis 
for the normal lipiodol picture in ^ his area 
is desirable, as this permits one to more 
accurately interpret the defects produced 
by lesions and to recognize and establish 
the? identity of the individual nerve roots 
involved. 

Anatomy. Figure 3 shows the lumbar sac 
with the dura opened; the tra^sparent 
arachnoid membrane is intact, and the 
dura is held open by retractors. lhere is 
only a pbtential space between -he dura 
and arachnoid, the two membrares form- 
ing the wall оф the “dural” sac. The space 
between the arachnoid membrane and the 
nerve roots is the subarachnoid ѕ засе into 
which lipiocol is injected. Where each гоог рус. <. Normal filling of the lower lumbar sul 
leaves the dural sac there is a distinct arachnoid space. Five cubic centimeters o. 
drawing out of the arachnoid m=mbrane. lipsidol produces filling of the lumbar canal from -< 
The apex of this out-pocketing is marked the fourth lumbar vertebra to the second sacral 
by the close attachment of the meninges, segment with the patient standing. The course pf 


wish сол | h the nerve roots has beer" dfftwn in to correspond 
inue along the nerve roots as to the anatomic findings. Note normal filling of 
the sheath. 


Sı nerve root sheath and the axillary pouches. 
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sac and the relation of the latter to the disc 
and the bony canal should be noted. 
Normal Roentgen Picture after Lipiodol. 
Although there is little variation in the 
ana§o mic appearance of the subarachnoid 
there is a marked variation in the 
sponding roentgen picture. This is 
ed almost entirely by the amount of 
odol employed and by the close contact 
of the nerve root to the lateral wal: of zhe 
ас. “hig contact prevents filling of this 
Мр tien to a greater or lesser degree so 
that some part of the root rather. than the 
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Fic. ©. The course of the nerve roots. Wires have 
been attached to the individual roots of the cauda 
equina on one side and pins inserted throug, the 
sheath portions ofeéhe 006 on the other. Each root 
follows the under border of the pedicle into its 
respective foramen. 
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— key chart. A composite of numerous meat- 
gen examinations after the injection of lipiodol 
showing the variations whia eccur. The coucse 
Of fac 
root labelled. This ilustre es the metned by 
which zhe roots are identified 


nerve roots has beer drawn in amd esch 


wall of rhe 'umbar sac fre: uently forms the 
lateral eutl:ne of the lipiado! picture. Cem- 
plete filing is rarely seer except above an 
abstmicion produced by = lesien, although 
examination carried out several days af er 
the ixje-tion of lipiodol us 1ally shews fai-ly 
comple:e filling of the leteral portioms of 
the sibarachnoid space. = 

Fizu:e 5 is a representative roentgero- 
отат after 5 c.c. of lipsodol, the patient 
staneirz. Numerous pouca- ke projec-ic ns 
ere wen laterally. On the right 51 rcot is 
well suclined by lipiodol п the sneatk. 

ТЬе projections in the lipiodol picture 
correspond only to that portion of the s b- 
aracineid out-pocketing which fill w th 
lipiolo . Tre lower porticn which cenza ns 
no aaa-om.cal structures usualy 116 ~ed- 
ilv, forming the triangular areas seen o3 the 
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Fic. 8. Unilateral rupture сЁ fourth 


posterior 
lumbar disc. The dural sac and its contents have 
been removed, exposing the posterior orgitudinal 


ligament (somewhat exaggerated) znc ventral 


surface of the vertebral canal. 
. 


film. The upper portion fills to a varying 
degree. The apices of these projections are 
useful anatomical landmarks for they mark 
the beginning of the lower border of the 
nerve sheath. We have therefore termed 
them the “axillary apices," and on the 
roentgenograms they are indicated by the 
letter “а.” Not infrequently the rpiodol 
which fills in the space between тһ > nerve 
root and the lateral wall of the sac gives 
the impression that the root lies apart from 
the sac, but actually it is within it; the 
nerve sheath originates at the apex of the 
pouch. By drawing a line from the : хШагу 
apex across the nerve outline the sheathed 
portion of the nerve can be separated from 
the part within the lumbar sac. If the nerve 
outline is not Visible it can be dete-mined 
readily by utilizing the constant rdation- 
ship which the lateral wall of the sac and 
the sheathed portion of the nerve bars to 
the inner border of the pedicle. Th s rela- 
tionship is illustrated in Figure 6. Wires 
have been tied to the roots of the cauda 
equina on one side and pins irserted 
through the sheathed portion of the roots 
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on the opposite side. Each root follows 
the mner border of the pedicle into the 
corresponding intervertebral foramen. This 
relason is quite constant and symmetri- X 
cal and can be utilized to identifygthe 
lateral bordér of the sac and the п уе 
roct: since the root is named by,the ilter- 
vertebral foramen through which it paXes. 
This is well illustrated in Figure ;Wn 
whica these pedicle lines have beet drawn 
in. If these are correctly drawn they shoul 







correspond to the streaks of lipiodol whifh —— 
are seen outside the main column. In this 
manner it is possible to determine thefuerve 


rootsinvolved by a lesion in this arga 
at L- disc the lateral root is L5; th 
media! to it is S1, etc. At Ls disc the la 
root s SI and the root medial to it is S2, q 
and зо on. 4 
Tie Anatomical Basis of the Lipiodol De- 
fect ( gs. 8, 9, то and 11). Figure 8 illus- 
trates a posterior rypture of the disc at 
L4 interspace. The c§ntents of the lumbar 





Fic. 9. Appearance of the ruptured disc after N 


lamirectomy before removal of base of lamina 
anc articulating facets. The dural sac is elevated 
by the nodule beneath it.’ T9& lateral portion of 
the 5-с and the root (1.5) is wedged against the 
base »f the lamina and articulating facet. 
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" | canal have been removed and the pestenor 
"*  longitadinal ligament on the anterior wall 
b „Of the vertebral canal is visible (rather 
exagg2rated). Unilateral ruptures asually 
à гање place at one side of it. The relat-on of 
9 rupture to the narrow lateral borton 
of fhe vestebral arch should be noted. Gen- 
elly such a lesion is rounded or acdular 
ІЙ shape and about I cm. in diameter. It 
may vary considerably in size and project 
Мо: direction. It is the strategic position 
^ = Ñ the legion with reference to nerve roots 
rather than its shape or size whick is :m- 

Е. 
use 9 illustrates the typical appear- 
of the lesion at operation betore the 
oval of the bases of the laminae and the 
articulating facets. The lateral portor of 
P the sac is elevated and compressed azainst 
the roof and edge of the base of the verte- 
bral arch. The compressed nerve root is 
barely visible wedggd against the sharp 

„ edge of the base of fhe facet. 

. Figure то shows фе appearance of the 
lesion after the гета] of the base of the 
arch. including the affjacent рогпоп of the 










лс. то. Appearance after removal of pedicle and 
a portion of the facets. These drawings shew bi 
lateral laminectomy, although unilateral aminec- 
tomy is usually done. 
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Fic. 11. Appearance after opening che dura The 
relatioa cf the intradural rcets to the excrad_ral 
mass is seen. Compare this ure witi the -omt- 
gencgrzms taken after the 1-3ectioa of liodo 


facet. The »ulge in the а ra is exeggeraved 
somewkat as usually the lesion ‘is nət per- 
ceptible until the dural sac has been oper ed 
or retracted. The normal and the zm- 
pressed roots are well seen. It shcud be 
noted tat the nerve root does not leave һе 
lumbar sac until it is below the disz, al- 
though its outline can be distiaczy ser in 
the latezal portion of the sac. Xs che ae-ve 
root leaves the sac sor ewhzt venta ly, 
the bulging edge of the dura’ sac fuf-3er 
&ccentmates this pseudo separation cf -he 
root from the main sac, so that at ар=а- 
tion the saeath may appear tc origimate 
higher than 1s actully the case. 

Fizure 11 illustrates the аррзгагапсе of 
the same lesion with the dura*oper. By 
comparing it with the two previous Бу. res 
it will be obvious tha: ghe ccmpresed 
nerve root (L5) is intradural ir its 2n-ire 
course across the L4 disz. This relat.ca ts 
of considerable importance. It ird cztes 
that 1 25 very unlikely for a ruptured disc 
at L4 to compress L5 nerve гож without 
at the same time compressing the (ріг do! 
containing lumbar sac. Involremert of Ls 
root by a ruptured dise is therefore rela- 
tively readily demonstrable. A ruptar- of 
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L5 disc wall not compress Ls root because 
the latter leaves the vertebral canal above 
this disc, but will tompress the first sacral 
root which does cross this (1.5) a As 
this root (S1) acquires its sheath between 
the upper and lower border of Ls disc it is 
not entirely within the lipiodol containing 
lumbar sac in its course across it. There- 
fore a lesion at 1.5 may compress St root 
without producing a defect comparable to 
the size of the lesion. The relations of the 
sacral roots are well shown in Figures 5, 7 
and 26. 

The Characteristic, Lipiodol Defect. The 
four figures just defcribed (Figs. $, 9, 10 
and 11) indicate the various features which 
play а part in producing the “‘characteris- 
tic" defect, a defect produced by a mass 
ventral to the dural sac, to one side of the 
midline, which elevates the lateral portion 
of the dural sac and compresses it and its 
contents against the roof and sides of the 
narrow lateral portion of the vertebral 
canal. The nodule in Figure 11 is immedi- 
ately cephalad to the point at which the 
nerve is fixed to its sheath. Compression 
at this point therefore involves this nerve 
root. The latter rides directly over ст to one 
side of the nodule. Although in this case 
the root is displaced laterally (Figs. 10 and 
11) the lesion is definitely anterior to the 
dural sac. If the nerve root rides on the 
medial side of the nodule it is pushed under 
the sac “from behind" although here again 
the lesion is anterior to the dural sac for 
the most part. 

By studying Figure 11 one can readily 
determine the mechanism which produces 
the lipiodel defect. As can be seen in the 
following roentgenograms small coneavities 


are frequently seen on the upper border of 


the lipiodol défect which corresponds al- 
most perfectly to the appearance of the 
roots at the upper border of the lesion 
shown in Figure 11. Almost invariably in 
such cases the edges of two nerve roots can 
be distinguished. Sometimes the combined 
outline of the compressed edge of the two 
roots may appear as one widened root and 
careful examination may be necessarv to 
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dis izuish. them. Although edema of the | 
roo's is described at operation such а ~ 
dicemosis is probably not justified in the. 
intarretatién of the lipiodol picture unless ' h 
the cefinitely widened outline of the pot 
сав зе seen for a considerable distance 
above the defect, standing out inethe s&me 
was as a thickened гиса! marking staQds 
ow m the barium-filled stomach. 
ї e3ally the medial border of thé defect 
is e-cned by the outline of a nesve a 
Deamations of the compressed rqots infa - < 
meal or lateral direction are difficult to 
determine as they occur in the area 
wires the lipiodol has been ехреЦес 
Прі picture, as has been stated, s 
the —ge of two roots on the upper ma 
of -k- defect and the clinical picture seems 4 
to favor the involvement of two roots. At q 
opes=tion, however, compression of only 
the kterally placed root is often found. 
Pscb-bly this is accoynted for by the fact 
that che laminectonfy decompresses the, 
more medially placi of the two roots. . 
This the compressidh of the second root 
as seen on the р о! picture is not a 
теп perary phenomeffon due to incomplete 
filix is shown by ghe fact that a patient 
тат >e examined if the upright positio, 
or -xamined several days apart, without 
oblac-ating the def\ct. " 
Севтгагу to expect&tion, the lateral view 
often gives surprising WNJittle information. 
If tac lesion is unilateral itWges not elevate, 
much of the sac across the mWiline. In the 


lateral view, therefore, only a sligidefect 
тах be visible; the defect on the inv 
side i+ obscured by the dense Пао] in 













E c . ~ 
the remainder of the sac. In diffict( cases 
however, the demonstration that aMefect , 


seer nm the anteroposterior view is produced 

by vestral, extradural (i.e., ‘“extrinQc’’) 
press. is particularly important as W- 
fects э milar to those produced by rupture 

disc are occasionally produced by arach- 
noid: сз. In the lateral view, however, these N 
usual - show a sharp edge due to their in- 
‘гаф за] nature. The defgct seen in thè 
late] view should probably never be in- 

terp --ed as indicating a pathological con- 
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Fic. 12 Fic. 13 
. а КИ 
2. а. Defect produced by ruptured dise. Two nerve roets (Ls and S1) can be distinguished on de 


per border of the defect; 4, lateral view. Only a slight defect s seen. It is ventral and extradural Jet 
расе 15 narrowed. 


T 


Кс. 15 a. The upper margin of the defect is smcoth, alt ough an rea cf diminished density is seem sugges- 
ing c dedit roots. The defect extends higher than chat m “igu-e 12; 4, defect is barely seen due so 
superimposed lipiodol. Note the narrowed Ls cse 


dition unless associated with an anterepos- arce caused by the anatonical differences 
e térior defect since formal bulges o! the we hawe mentioned. 

* intervertebral disc Жау produce similar L4 De*ects. In Figure 122 the oatline f 
variations in this vie. a normal nerve can be made out ол the 
Cheracteristic lesiqns will now be de- right sice, -he lipiodol extending a met 
scribed by the use of ilustrative roemtgeno- as far as the origin of the sheath. On t-e 
grams, separating L4fland Ls defects be- oppos tesidea defectis seen obliteratirg t-e 
cause of certain differeces in their appear- axillary 5ouzh. A close study of the ipper 












Á Fic. 14 Fi. 13 Fig. 16 
Fic. 14. Two normal roots (Ls and S1) are seen at the upper margin of the defect. $ горе is sz-n эп сва 
, medially. 
Vic. 1. а. This defect is similar to that in Figure 14 except tor = normal difference in the lipiodel zppear- 
ance of "hr lumbar sac; 2, the pseudo defect zt L3 was not рг=зеп: in the lateral view ard is of nc sE- 


ө nificence. 


e 
| / Fic. 1. The broad band of diminished density above tke defect apparently represen-s two swoler rer-e 


} roots (Ls and Sr) and the smaller one beow a swollen S1. 
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border мі show that it is formed by 15 
root laterally and Sr medially. The latter 
is continuous with'the outline of 51 below 
the defgct. The lesion does not extgnd to 
the upper margin of the disc. The lateral 
view shows a slight extradural defect in the 
ventral surface of the lipiodol column. In 
Figure 134 the defect extends to the upper 
border of the disc. 

Figure 14 shows a defect similar to that 
in Figure 13, except that definite small 
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or pesterior defect in the oblique view. In 
this сазе as in others this false defect was 
no- present in the lateral view. 

17 the nerve roots are swollen the ap- * 
pearance тау be exactly as it is in Figyre 
14 £&*cept that the shadows of the roots frre 
wid=. In Figure 16 a broad lineag bang of 
dirmaished density extends upward foM a t 
consderable distance above the defect. 
low. S1 is seen outlined, and it is obviously ) 
widened, but its width is less than that off. 


$ -à 





Fic. 17 


Fics. 17 and 18. There are two nerve roots (Ls and 51) ас me upper margin of the de 
defect with the lesion showa in Figure 11. 


Fic. 19. A unilateral rupture exten-isg across the midline, 


concave pressure defects corresponding to 
two nerve roots, Ls and S1, are seen. The 
lower media! indentation is prcduced by 
S2 seen on end. 

Figure 15 shows a defect differing only 
from the previous case in the variatron pro- 
duced by a normal difference in the lipiodol 
appearance of the sac. In the ob icwe view 
defects are seen at L3 and L4 (Fig. 157). 
Such false defects are frequently seen in 
this view. A normal *waisting" in che an- 
teroposterior view may appear as a ventral 


E * 


Fic. 18 Е 






. Compare this • 


| << “мч 
the band-like shadow above. Bẹ careful. 
study the outline of Ls and 51 М be ** 
sepemited above the defect. The суе of * 
the sac in this case, as in many others in 
the series, is exaggerated by scoliosis. 

А though a larger defect may be pM 
duced, rarely are the roots of any but the 
lateral two nerves seen. This is shown in 
Figure 17. The two serrations at the upper 
borcer of the defect and the defect itself 
corrzsponds almost exactl? to that expect- “ч 
ed ia the lesion shown in Figure 11. The \ 
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serrations correspond to Ls and $1 reors. 
Many of the cases do not show theserra- 
tions produced by compressed or swellen 
herves, but instead there is a sharp upper 
marzin. Thus Figure 18 is similar to Fizure 
17, «xcept for the absence of the serrations. 
The% is а соттоп picture. The absence of 
P^ —thefherve root defects is due to the degree 
| о пе. Sometimes this appearance is 
{ seen eatly in the examination, whereas 
ms -aken later show the separate ovut- 

{ 
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and se —rty of the patient; symptoms de- 
pend wa the nature of thenerve root :cm- 
pressicr. rather than the ‘size of the lesion 

Occagenally a lesion may seera,to be 
‘oe center of a body instezd cf -he 
disc, though it will be roticed that all 
the legors so far describes are obviowsl- 
at the cise level. When the lesions app2a- 
to be caposite some portio: af the body of 
the ver-ebrae, as in Figure >, «areful sti d7 
will usæly show that this s due to lerdo- 


* 
Fic. 22 


lesions, alghough extending across the dne to practically prcduce а block, were 
nilateral symptoms. Note the complete filli- с ef the sac above the ledon in Fizure2. 


lateral lesion. The edge is гасот and s аррагеп 1- ormed by compresse. roots. The defect 


` 
, 
- 
. 
. 
Fic. 20 Fis. 21 
Fras. 20 and 21. 
associated wit 
Fic. 95 
ИУ extends below the disc svel. 
m” 2’ 


aines of ge roots. It is obvious, regardless 
"of whetfer or not the roots can be distin- 
guished, that these defects with their sharp 
upper border are not produced by any 
significant degree of lateral pressure oa the 
dufal sac. 

^ Sometimes these lesions, though anilat- 

f eral and associated with unilateral s«mp- 
toms, may extend almost across the m:d- 
Лэе, as сап be seen in Figure 19; cr they 

} ‚лау extend so far over as to produce prac- 

‚р tically a block as in Figure 20. The type 


L4 
. 


“eu 


sis of -ає lumbar spine, although °t is pos- 
sible for 3 ruptured nodule to find its way 
above the disc beneath dhg longitud nzl 
ligament as described by Schmorl. 

Figare 21 shows a simila- defect crcssirz 
the m dime. Part of it is fermed by a rup- 
tured dise and part by a generalized pre- 
7711581010 the discon this side nto the салай. 
There is complete filling cf che sac bove 
a parmal block. The latera. edges cf a fi le 
sac оссизу the spinal can:l and extend зо 


the be-der of each pedicle This degre2 ef 
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filling is «n contrast to that usually seen 
associated with smaller defects, wFere com- 
plete filling is présent only abcve and on 
the sage side as the lesion. 

The defect illustrated in Figvre 22 is 
characteristic of many of those associated 
with bilateral symptoms of tumor of the 
cauda equina. "The ragged edge strongly 
suggests compressed nerve fibrls. This 
edge is unlike the "cap" produced by an 
intradural tumor. 
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is in-radural as it crosses the disc. When 
the -efect at Ls is small it usually shows a 
characteristic appearance as though the 
roo- had been pinched off at its origin. As* 
the cond sacral root runs for some dis- 
tance in the vertebral canal before maling 
its exit, it is more or less readily displaced 
in a medial direction bv the ruptured 5с * 
апа this may be visible in the roentgerk- 


gram taken after the injection of Pipiodol. } 
Because the lipiodol does not find its wa 


. 9 





(also preoperative). Mor? complete fi ling of nerve roots. Defec 


still present. 


Fic. 24. а. Defect produced by rupture o Ls disc; 4, defect well demonstrated in the oblique view; c, same 
defect one week later (also preoperativ:). Defect has charred its appearance because of more complete 


fifling but is constant. Note the upper Lorder of the defect was formed by S1 and 52 


medially). 


L5 Defects. The Ls defects are usually 
more difficult to demonstrate and interpret 
than those previously described. Not only 
do Ls defects differ because of the enatomi- 
cal relationships—i.e., the origin of the 
sheath of the root above the lower margin 
of the disc and the size of the sae in this 
region— but not infrequently they cre quite 
broad and flat, rather than round and cir- 
cumscribed. As we have stated, 1: is pos- 
sible for a lesion at this level to Ге under 
the nerve root beyond its point cf origin 
from the main sac without producing a cor- 
responding defect in the sac, whereas this 
is not likely at L4 because the ne-ve root 


(which is displaced 






еаѕ1 + between the compresse 
sac the defect is usually quite sep in 
outl re, but if the patient is exantined at a 
later date, filling in between thewwalls of sag, 
the sac is not infrequently seen. j 

A very small defect is shown in Figure 
23a. This defect alone was not sufficient 
indication for operation, particularly as 
the sinal fluid protein was only slightty 
elevzed. Instead, fasciotomy was per- . 
formed. Six months later the patient was М. 
re-ex mined due to continued symptoms. 
Figu- 23 shows the defect previously 
noted. It was also noted that whereas the ^ | 
nerve sheaths were filled on the normal | 
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side they remairfed unfilled on the invelved 
side. As the interval between the examina- 
tions was long, and the sheaths at this 
level normally tend to fill réther readily 
even at a first examination, this was con- 
sidgred significant, although more sizrifi- 
carce wes, of course, attached tc the 
cofistancy of the defect. At subseeuen- 
gperazion a good sized rupture was found a- 
the pont indicated, the lesion lying directly 


! “ео. Other lesfons of this type hzve 


Demonstration of Rapture of the Intervertebral Disc 709 


ume. If ће pedicle lines are traced ir they 
will indicate the changes. 

Figure 244, апа c shéws chamges similar 
то thae in Figure 23 whic may take place 
betwee? examinations. In both these cas 2s 
the lesten was directly anterior to the lun- 
bar sac. The changes по 2d in Prure 24 
occurred in one week. In the oblique view 
(Fig. 242) the lesion is we | demonst-ate і. 
The lipiedol originally injected suficec Dr 


the secend examination i7 beth cases. 









Fic. 25. а 
Note 
in t. e lateral view. 
ni 
been en in which re-examinatior was 


helpf f. but it must be emphasized that 
ме have not diagnosed a rupture ef the 
intervertebral disc solely on the findings at 
re-examination. If the defect represents a 
lesior it is constant and should be demon- 
strable at any time. The filling of the nerve 
sheaths and the other phenomena some- 
times seen on re-examination are occasion- 
p" of accessory value. Figure 232 and å 
also illustrates More complete filling of the 
lateral margin of the sac which occurs with 


Fic. 26 ê 


bt defects (probably swollen S: and 52) are well shown above the main defect. 


mal complete filling of S1 ard S2 nerve sheachsen ncrmal side and zrge defect opposite. 
ions of the sheaths to the disc; 4, the defect demonstrated in the anteropos -rlor view 15 to% seen 


Figur= 25 shows a sim ar defgct except 
that the roots seem swollen. 

Figure 26a shows a є еєт at this le~el 
smilar co those seen at LẸ The lesion is 
not seen in the lateral view (Fig. 265). In 
this, as well as in Figure 23, the filling of 
сле rer-e sheaths is abscat on tae sid= of 
the lesien. (Compare the filled shezths in 
Fig. 262 with those of FE. 5.) Tae реп се 
lines indicate that St and S? nerves were 
involved and this corrspended то the 
cperetire findings. In tis case a round 
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mass of disc fibrocartilage, 1.5 cm. св diam- 
eter, was found lying free anter ог to the 
dura. The size and shape of the lipisdol de- 
fect corresponded to these findings.,Gen- 
erally the nodule of the rupture@@disc 15 
found attached to the remainder of the disc 
and in these cases it is necessary to compare 
the roentgen findings after the use of lipio- 
dol with the size of the intact nodul before 





Fio. 957. 


Aubrey О. Hampton aad J. Maurice Robinson 


Fic. 28 


The defect is actually producec Lr protrusion of the entire disc although the appearance is that 


e 
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particularly if associated With narrowing 
of the interspace, and four errors were 
made as a result of this supposition. 

In Figure*29, the defect shown should 
not be regarded as due to ventral pressure 
and taerein differs from the pressure def; 
of a raptured disc. At operation, a, ын ла 
of the adjacent laterally placed pedicle ws 
found. ` 


Fic. 29 


of ruptures to both sides of ће midline. ә 


Vic. 23. An atypical picture prcciuced by arachnoieitis complicating a ruptured 


Fic. 29. The defect is due to lateral pressure from a fractured pedicle. 


its removal. Predictions made con-erning 
the size of the lesion from the пріо dol pic- 
ture are unsafe, as a good portion of the 
rupture may bê beyond the lipiod-l con- 
taining dural sac. A large defect usually 
means a large lesion; a small defect nay be 
produced by a small or large lesion 


DIFFERENTIAL DIAGNOSIS 


At one time it was felt that defintte con- 
stant defects at intervertebral leve s indi- 
cated rupture of the intervertebra discs, 


a 

Mu tiple constrictions of the lipiagol col- 
umn cpposite the disc levels uo in 
2 cases. These were explained by arach-, 
noidit:s, which was found at operation. One 
of these cases is illustrated in Figure 27. In 
additien to arachnoiditis, a rupture of L4 
was азо present at the site of the defect 
indica-ed by the arrow. This defect is simi- 
lar to Figure 23a. However, intra-arachnoid 
changes could probably Produce such ап, 
арреагапсе. 

We have noted one lesion which we at- 


ve 
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tributed to a fragfnent of a fractured verte- 
bral body that produced a picture indis- 


tinguishable from a ruptured disc. 
Tumor has not infrequently*been ciag- 
nosed in patients with complete bbck, 
because with the patient in the Trendden- 
burg posigon the lower border of the lesion 
is well below the level of the disc. This ap- 


рфагапсе is produced by compression o: the 
e 


trcphy of the posterior margin оё the сіє: 
was fomd. In both this œs and a nore 
recent similar one, defittite narrowirg of 
the in&-space was associated with the le- 
sion. Th uniform bulging of the cBc pos- 
terorl- possibly explains the small, sym- 
metric ] cefects which are f-equently seen 
The ezac: significance of *hese srl. de- 
fects, however, has not vet been deter- 





ot. 


b 








Fic. 3c. 2. Unilater 
e has mc lified th 
ligamer tum 


nerve rcots below the disc against the bony 
arch similar to that described for the uni- 
lateral lions. 

Complete hypertrophy of the posterior 
naargin 5f the disc 18 shown in Figure 27. 
Because the amount of protrusion is uni- 
form across the width of the disc, the lat- 
eral portions of the canal are obliterated, 
and the central portion remains as a mar- 
row canal. This appearance is due to the 
triangular shape of the lumbar sac (Fig. 4). 
„thous this picture is consistent with a 

ue bilzteral rupture of an intervertebral 
disc, at operation only marked hyper- 


А : m = А s e 
rupture of the disc cemplicated by tiick=rng of the ligamentum flavum. which 
efect; 2, ringslike defect in lateral view forme! ту ruptured disc anteric-ly and tà ckenec 
"um posterolaterally. Note narrowec disc. 


minec. Taickening of the ligamentum 
flavum «35 found associated with 2 rup- 
tured dse in 3 cases. Two of these showed 
complets block. In one case a riaglike 
extradu--| defect was demonstrated. This 
is showr ir Figure 30 a and 2. The cha-a-- 
teristic de ect has been modified эу the 
presence сї the thickened posterclateral 
ligamen-wm flavum. The entire defec: is 
definitek extradural. 


ACCU-ZCY OF PRESENT METHOD Of 
EX4“INATION AND DIAGNOSIS 


By tke use of the present method of 


«4 


- 


802 


examinator, definite variations тот the 
normal have been demonstrated m all the 
31 consecutive cages of rupturec c:sc oper- 
ated upon in the past three years but as 
one of these was not recognized Preopera- 
tively it has been classified as “not demon- 
strated.” An outright diagnosis o` rupture 
of the interverfebral disc was made from 
roentgen findings after the use o` lipiodo: 
in 23. Of thg unilateral lesions, 22 were 
demonstrated as unilateral defects, 20 or 
which were sufficiently characteristic to 
juStifv the roentgen diagnosis of ruptured 
disc, because unilateral ventral e<tradural 
lesions at the disc m other than these 
ruptures are quite rare. When тһ > appear- 
ance was complicated by arachnoiditis or 
when the lesion extended across the midline 
it has generally been reported as tumor as 
the defects seemed to be too асре to be 
produced Ьу disc. The explanation for this 
finding has already been given. Tiere were 
4 surgical explorations for ruptured disc in 
which both the surgical and roen zen find- 
ings were negative. Other erro-s in differ- 
ential diagnosis have been mentioned 
above, and as stated in the beginning of 
the paper the 3 unilateral lumbar lesions 
examined in previous years эу the old 
technique were not demonstrated. In only 
I case was an adequate explanation for the 
roentgen picture not found at cperation. 

e 

SUMMARY 

The roentgenological findings 17 fifty pa- 
tients operated upon at the Massachusetts 
General Hospital for the relief cf symptoms 
of spinal cord or nerve root compression 
caused by the protrusion of a portion of an 
intervertebral disc into the spmal canal 
have been described. 

The value ©Ё lipiodol examiration has 
been stressed, for by such exan ination it 
was possible to demonstrate the presence 
of a lesion in 30 of 31 patients overated 
upon in the past three years, although 
practically all of these cases were unilateral 
ruptures of the lumbar discs producing no 
significant block. This demonst-ation was 
of the utmost importance in the differential 
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diagnosis because the clifical picture was 
that of low back strain, sacroiliac strain, 
“sciatica” or some similar condition. 

The findings on the usual roentgeno- 
grains, the technique of lipiodol examina- 
ton the correlation of the surgical and 
roertgen findings, a study of the, anatomi- 
ca! relations of the nerve roots and an ex- 
planation for variations in the normal piç- 
ture after lipiodol in this area are presented 


anl a method of inferpretation cur d 


base on the recognition and identification, 
cf twe individual nerve roots. 


CONCLUSIONS ( 


F-om the material presented? in this 
paper the conclusion seems justified that 
examination of the subarachnoid space 
абет the injection of lipiodol is of definite 
importance in the differential diagnosis of 
al symptom-producing ruptures of the 
in-e-vertebral discs into the spinal canal, 
and is of paramoum importance in tbe 
dr-rential ани К unilateral lumbar ° 
rup-ures accompanigd by low back pain 
w ta "sciatic" radiaffion. 

2 correlation of the clinical, laboratory 
aré roentgen findings after the injection of 
lipiodol should permit an accurate pge- 
epeative diagnosis of posterior rupture of 
the intervertebral disc in nearly every case. 

‘Toe drawings and photographs are by Miss 
Мыш! McLatchie, medical artist, and Mr. Wilbour 


Lewn, photographer, Massachysetts General Hos- 
реа. * 
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; UNUSUAL FINDINGS IN A CASE ОЁ ~. 
. CHARCOT'S ARTHROPATHY 


e. Ву А. RADLEY SOUI Е; JK., M.D. 


BURLINGTON, VER¥ ONT 


N 1868 Charcot! published Lis original 

description ôf the disease characterized 
by a peculiar painless disorganization of 
joints, occurging in the course of sane cases 
of tabes dorsalis. This condition aas been 
variously named ' Charcot's tabetic arthrop- 
afhy," “neuropathic arthritis,” 


' arthrop- 





Fic. 1. Right hip. Note rib-like spur of bone 


extending upward toward the right kidr cy area. 


athy of peripheral nerve lesions,” etc. 
While the disease was formerly thought to 
occur solely ia association with taves, it 1s 
now known that it may occur in syringo- 
myelia and in other conditions m which 
there is a loss of trophic nerve supply to a 
joint. Shands* has reported a case of ar- 
thropathy of the ankle due to a peripheral 
nerve lesion. Israel? has described changes 
similar to Charcot's arthropathy in patients 
with tumors of the spinal cord, and fol- 
lowing severance of the cord. 


Ы. ч 


In tabes, the lesions are usually single. 
Wile and Butler,’ in reporting à series of 
88 cases, found monarticular involvement 
in 72 per cent. Of the remaining 28 per 


cent which showed multiple lesigns, bilat 


eral involvement was found in more thén 


4 


two-thirds. Polvarticular involv&ment oe 


e 
where "small 


curred commonly in ce 
le and foot) 
ee 


joints (i.e., wrist, hand 
Ј ` 3 





Vic. z. Left shoulder. An old spiral fracture of the 
shaft of the humerus is present in ajdition to 
the characteristic arthropathic changes in the 

` 


shoulder. 


were affected. In this same series, the joints 
most commonly affected were the knee (66 
percent) and ankle (25 per cent). The spine 
was involved in about 7 per cent, the hip 
in 6 рег cent and the shoulder in 5 per cent, 
with the small joints showing changes in 
less ћап 6 per cent of cases. Most other 
investigators have reported involvementtof 
the joints of the lower extremity in 75 

80 рет cent of cases. This is due to the fac 


804 . 


| &. 
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that еа cord lesions are usually п 
the lambar segments of the spinal ссга. 

In syringomyelia, the shoulder. -lbow, 
wrist and hand joints are more common y 
affected due to the usual high locatiom of 
the lesion (lower cervical and upper dor- 
sal). . 

The disease is more commonly $геп in 
nales, and usually appears between the 


thirt eth and fiftieth, year. It frequently 
occurs early in the course of tabes. 


“ The mechanism of production of the dis- 
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Case af Charcot’s Ar-hropathy ° $05 


lying bone which beccres frázn eated. 
Wittin a few weeks, the joint ma» Бесоте 
comrle-ely disorganized and #2111 ke. 
From фес on, the destructive а; rges 
zbate and þroliferative c^ anges begin Vil- 
Dus and polypoid tabs агреаг in -he syno- 
vial membrane. Numer us ostcophs tes, 
| berated by the destructive ргосеѕ, ip pear 
11 t region of the joint ard periarticular 
üssuss ind lay down new bohe. This new 
опе fo-mstion is appareatl- ill-contro/led 
as there rarely develops елу firm unioa he- 





Fic. 3. Left ankle. Changes similar t» those in the right hip and left shoulder are preser t. 


ease ts 8bscure. It seems to be definitely 
„associated with loss of trophic nerve sapplr 
to the affected joint or joints. Most investi- 
gators support the theory that the less of 
pain sensations in the joint allows auma 
to cccar which otherwise would be a-cided. 

Anatomical Changes. The onset 5 ordi- 
nar.ly insidious, the first symptom usually 
being periarticular' swelling, unaceonpa- 
nied by pain or other phenomena of ndam- 
пж пол. The disease advances rapidly with 
Sintegration of the articular carakeges. 


oon followed by destruction of the aader- 






tweer tae ‘ragments of done such es is 
ordinarily seen following = *-1umdtic frac- 
ttre. Small and large Кп: bs and “‘stzlac- 
tizes” (Charcot's term) appear, thus gi "ung 
the jcint its characteristic irreguler swell- 
ing ard crunchy, grating feling. The bony 
fragnzmn:s -etain all of their calaun. so 
that mertgen examination shows tkei- den- 
зу tc be equal to, if not grecrer than, -hat 
of nommel bone. 

Occasionally following injuries of the 
spinal cord and in the course of tabes dor- 
salis, -al-ifitd osteoid mases may a pear 


+ 


< А В 


radle 





Fic. 


she W 


Soft tissue 
changes simulating myositis ossifica ss. 


4. Left leg. exposures гө 


in the periarticular soft tissues, e ther in 
the joint capsule or ligaments or along the 
fascial planes. Some of these changes re- 
semble closely those found in myositis 
ossificans. Israel? has reported a case of 
traumatic severance of the cord wl ich was 
followed by marked bone formation about 
one hip joint and both knees w:th long 
spurs extending down the leg al mg the 
shaft of the tibia; he also has reported a 
case of calcification of the hip joint capsule 
following a gunshot wound of the s spine in 
which the cord was destroyed, алс several 
other cáses of paraplegia in which there 
were abnormal calcium deposits in the col- 
lateral tibial &zaments, the knee jcimt cap- 
sule and the vastus femoris musele. He 
also described a case of myelitis in which a 
shell of bone surrounded the sciat nerve. 
None of these cases showed frac-ures or 
other changes similar to Charcot's (disease. 
Israel believed that the abnormal calcifica- 
tion was the result of trophic char zes and 
not of injury. 
Lasker’ cited 

e Y 5 


—_ а 


case of alcoholic poly- 


` l f 
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пепг з in which ankylosi or seek «hips 
was produced by calcification .оЁ the joint 
capstles, and in which a lesser degree of, 
саЁ!йсапоп was present in the capsules of 
borh znees. e 
Laux® reported the case of a patient; 
thirt -two years of age, with ascending 
para sis, who developed calcification 
the sot tissues about one hip joing and m 


of 


the mascles of the lower femur six months yo 


following the onset of the paralysis. 

Tre case reported below presents several 
unis zal Simultaneous anthro 
path є lesions developed | c left shoul- 
der, right hip and left «nhie, all with 
marked disorganization of їїє involved 


features. 


jom#s Subsequently, marked proliferative 


chanzes occurred in these joints with knob 
and =alactite formation, and changes re- 
semi img myositis ossificans appeared in 
the leit leg and foot. 


CASE REPORT e 


ivorced 


dis R, a d 
sever, was admitted 


Новгїха! on October 


to the Mary Fletcher 
7, 1935. He had had two 
prevus admissions, one in 1914 at which time 
a diaznosis of tabes dorsalis was made, and one 
in тєгє at which time a diagnosis of multiple 
Cbarcor's joints was made. 

Im 912, he developed a penile chancre and 
was zrven mercurials and iodides for several 
mer. No intravenous nor intramuscular 
therapy was employ ed and the patient abar 
done all antisvqghilitic therapy at the end of 
this me. Abour two years laty he was given 
severa] courses of salvarsan je aic 
durae which time his blood serology was posi- 
tive. During the next ten years, the pagient had 
occasional short courses of salvarsan And mer- 
сигу therapy. 
nez ve in 1922 and { has not been positive e sir ge 
that 2те. A spinal fluid examination in Ap .. 
1935 was negative; another in Novemb ', 
гоз resulted in a slightly positive Warier- 
man- reaction, of 
) E24 КООООО. 


with a colloidal gold Curve 


In 1318 he received a traumatic fracture of 


the shaft of the left humerus which healed 
read I+. 

[т +920 the patient de velbped painless swe 
ing ¿nd instability of the left ankle. The con 
ditt progressed rapidly and necessitated 1 hos- 


. D 


. - е 
white male, aged forty- 


f 


\ 


P 
His blood Wassermann Беса — 





pitalizati eral months. At about the 
same ‘ime the right hip became slightly swol en, 
but was not* as troublesome as the anle. 
Weigkt-bearing was readily accomplished oa 
the right, but was difficult on the left. due to 
b instab lity of the ankle joint. He was ñtted to 
a brace for the ankle and with the zid of 
crutches was able to walk about and do ligh- 
work. Since that time, the ankle and hip have be- 
come progressively more deformed; at night the 
patient was troubled by aches in his musc es 
and the jeints were flaf_like. During the pzst 
few years, he has had increasing difficuky in 
946 about ii. the dark, and on several 
occasions has © ° п to the floor. 

'The*mpo-*^- . atures in the physica! exam- 
ination afe cctaited below. Both pupils reacted 
to accammeation but not to light; the rigat 
was shzhtly smaller than the left. The left 
shoulder was slightly more prominent than the 
right and abduction was limited. Palpazion of 
the sheulder revealed numerous small bory 
nodules in the region of the joint, and modera-e 
widening of the upper humeral shaft, paialess 
and non-tender. The chest was negative. 

The abdomen was of normal appearance, 
except for slight prominence mesial to the rigt t 
side of the pelvis. Deep palpation in this area 
disclosed a long, rib-like spicule of bone whica 
extended upward from the hip joint to a poirt 
above tie level of the iliac crest and just ex- 
ternal to the bodies of the lower lumbar verte- 
brae. 

he ræht hip was greatly enlarged, with loss 
of the usual bony landmarks. There was an 
ipward iislocation of the hip on the ilium and 
palpation revealed the presence of numerous 
$mall smooth fragments of Sone in and abou- 
the joint Passive motions in all directions were 
greatly теа. 

There, was marked periarticular swelling 
about the left ankle with mushrooming cf the 
ower tibia and inward displacement of the 
t rsal bores. Very little voluntary motion was 
p esent, and a loose, shucking motion was 

red on manipulation. 

ull other bones and joints were negative. 
The kngc jerks and ankle jerks were absent: 
deep vibratory sense was lacking over the left 
- shoulder, lower trunk and both lower extremi- 

ties. No paralyses were noted. A few enlarged 
glands were palpated in the left groin, but acne 
sewhere Blood pressure readings, blood count 
ndings, urinalyses, and blood phosphorus. cal- 
cium and phosphatase determinations were all 
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withic mormal limits. The -load W'asserraz in 
was megative with both plaim accholc aad 
choles--nized antigens. • Һе spinal Яза 
Wassermann gave a slightly posit ve reaction. 

Roez'gm Findings. The let ankle, right mp 
гга lef- shoulder joints showed advanced &- 
st-uctive changes in the articular ends of the 
bcnes wath widespread fragr gr vation, anc a> 
comparez by marked prolfe-atwe changs. 
In the ankle, the process wes largely confned 
to the lower extremity of the гр: which wes 
conplet=!y disorganized, the оте veing та - 
roomec tc about three times sorma width, and 
displaced externally. The bor v артеле» wete 
of greater demsity than the bome of the rig 
anzle. Many ong spurs of bane ex-endee im 
the soft ‘issues, one extending alongth2 dersua 
of -he foot as ar as the distal -hird of taeskaf- 
of the second metatarsal; several others ex- 
tended upward along the sbift o: the -ibia 
Several Harp spicules of bone tock origin from 
the mie-shaft of the tibia ad ex-erdec up. 
wards to within a few centimeters cf the ibia 
head. These was also а moderate ncrease ir 
subperiesteal cortical bone on the enterica 
margin of ће tibia. 

Ia the right hip, the destructime эгосев in- 
volved the head, neck and arachenters; the 
upper eai of tae shaft was di: ocz ted upwasds 
onto the ilac crest. A numba cf bony kachs 
had formec on the fragments -f bore, and en- 
long stalactite resembling a rib in œt ine and 
bony strweture projected upward aad inward 
to the leve! of the right transverse process of 
the thire lombar vertebra. 

The let shculder showed imila- charges, 
witk invalvement of the head and upper neck 
of тле hamerus, with a resulting fungcid ap- 
pearing mass O^ osteoid tissue n the regioa o^ 
the joint. Tae shaft of the humerus was greatly 
defo-mee, partially as the reult cf -he ol 
spire] fracture, and partially fom o-te»phwtic 
proiiera кт, sc that it was abcat twie normal 
widta and very irregular in out. ne. 

Roentgenssccpic examinatiga of -he entire 
skeleton revealed no other similar esion: in 
bones, j@acs or soft tissues. 


Commer. In view of the histo-y of in- 
adequate у treated syphilis of more ап 
twerty-W ree years’ duration and of symp- 
toms and signs of tabes dorsalis of twenty- 
one years’ du-ation, and vith г faintly 
positive spinal fluid serology it is believed 
that a а= ае diagnosis of tabes can be 


be = 


808 . A. Bradley 
made inethis case. The absence of history 
of spinal trauma, and the absence of the 
usual cliniczl symptoms and signs of 
syringomyelia seem sufficient to rule out 
these conditions. ie 

The multiolicity of lesions with lack of 
bilaterality, the involvement of areas 
whose nerve supply is derived from widely 
separated ccrd segments, the merked de- 
structive and marked proliferative changes 
about the joints, and the unusca! deposits 
of calcium zlong the fascial planes of the 
{дот and leg аге all unusual features of this 
case. ә 
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IN'S DISEASE AND ALLIED CONDITIONS 


А ОЕ BONE* 
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Норскіхз disease is primamly ап 
affection. of the lymphatic system 
which presents a characteristic microscopic 
@icture and usually runs a wellknown 
clin: zal course. Therg are several cen litioas 
which dre clinically identical, but in which 
there is*some variation in the histology. 
né@2r the latter group are included maliz- 
nan? lymphon. , lymphoblastoma, retic.a- 

lum cefl sarcoma, and lymphosarcoma. 
The etiology of Hodgkin's disease and 
these allied conditions is unknown and 
pathologists differ as to classification. The 
presenting clinical picture in the majori-y 
of cases is enlargement of the lymph glands, 
frequently accompanied by enlargement of 
the spleen and liver. The disease often ex- 


e tencs to structures outside the lymphatic 


syst:m, and occasionally may be found n 
various tissues of the body without clinical 
evidence of lymph gland involvement. 

In 1926 one of us reviewed 95 cases of 
Ноа zkin's disease and found 4 with bone 
invc vement, an incidence of 4.4 per cent. 
Durmg the next five years an add tional 
149 Cases were seen in which special atten- 
tion was directed to the roentgen demoa- 
stra3on of bone lesions. In this :ecord 


series there were 16 cages which showed 


defimite osseous changes, an incidence of 
10.7 per cent. In the next five year pericd 
we were able to collect an additional 26 
case: of Hodgkin’s disease in which bone 
changes were found ante mortem by roent- 
gen :xamination. The diagnosis was estab- 
“lished by biopsy or post-mortem examina- 
tion in all instances. The sections o” most 
of thzse cases ihave been carefully reviewed 
by Ef. Henry Jackson, Jr., and Dr. Fred- 


eric Parker, Jr. ln a personal communica- 


* tion -hey have stated that the great major- 
4^ ity belong in the Hodgkin's group, a much 


smalls percentage are classed as -eticukim 
cell sazcma, and only afew are lympho- 
sarcoma. This work will be published п zhe 
near Ё г>. 

Оеп ег places the mcitience cf bone 
invclemeat as high as 34 per cent znd 
Craver aad Copeland have fcund vosaus 
changes in 15.7 per cent. If those cases in 
which bene involvehent is discover2d at 
auteps> are excluded, ome may 2x ecr to 
find roentgen changes ante mortem 11 ap- 
proximatzly Io per cen: of all cases of 
Hodak n’s disease. 

The greatest number of cases ir our 
series were in the third and fourth dscz- es. 
The your gest was eleven years о age, zhe 
oldest a*ry-eight years. Both sexes were 
equal affected. 

A total of 66 cases witt 120 bone lesions 
has been observed to date. The distr bacon 
in tħ series in order o` frecuercy is as 
follows: spine, 29 (lumbar 18, dorsal 8, 
cervacn. >) (24.1 per cent); pe vis, 23 (19.1 
per oeat); femur, 19 (15.4 per cert); skall, 
3I (9.1 per cent); ribs, 1 (9.1 per cent); 
sternura, с (7.5 per cent; clzvide. 2 (3.3 
per oext) ; -ibia, 4 (3.3 per cert); hurje-us 
4 (3-3 per cent); scapula. 3 (2.5 рез cert); 
cs cales, І (0.8 per cent); redivs, з (2.8 
рег eest); maxilla, 1 (0.3 per сел. This 
follows c.osely the distributions кел by 
Uehlizer with the excep-ion ther ме have 
сЬѕегт= a greater number œ cases with 
iavolvement of the extremities, especialy 
the femu-. 

The rozntgen picture isualy simt lates 
that adf metastatic malignancy. It may, 
howerer, be confused wim Ewanz's tumor, 
csteogeni- sarcoma, bone cys-, 25(еот ve- 
| tis, ск other inflammatory bcre condi- 
tions. а по case 15 the rcentg2n2grain en- 
tirely characteristic. 


* Tl + material for this publication has been collectedschiefly from tae Mass:owusets General Hospital, wath the accirion ota =nall 
number of cases from the Collis P. Huntington Memorial Hespital, the Раі er Memorial Hospital, and the Por dv le Fos la: 


Noríol- (Massachusetts State Cancer Hospital). 


. 80g 


810 


Fic. 1. Destruction of the body of the first lumbar 
véttebra with preservation of the inte-certebral 
space. The lesion simulates metas-a&c malig- 
nancy. 


Of the 29 cases with involvemer: of the 
vertebrae, the process was destructive 1n 
all but two. As in metastatic maliznancy 
the vertebral bodies were chiefly mvolved 
with preservation of the intervertebral 
spaces (Fig. 1), In 2 cases the chan zes were 
osteoplastic simulating the so-caled “Е1- 
fenbeinwirbel" described by Hultén (Figs. 
2 and 3). There may be mushrocming of 
the vertebral bodies giving rise to injury 
of the cord with paralysis. 

In the pelvis the process is usually de- 
structive. One generally finds large areas 
of bone erosion with sharply defined mar- 
gins. Occasionally the margins are not well 
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defined. In опе case , Amall 
punched out areas were observed which 
exactly simulated multiple myeloma (Fig. | 
4). The diagnosis in this case was not defi- 
nitely 2stablighed until after autopsy. In- 
frequently a purely osteoplastic picture is 
seen ir the pelvis, or destructioneand pro- 
liferation may exist together (Fig. 5). In 
one case, previously reported, the ingrease@ 
density of the bones of the pelvis simulated 
closely the osteoplastic changes *seen in 
metastatic carcinoma of the prostate. 


The changes in the extremities are rev 


more variable than in the bones of the 
axial s<eleton. The lesions usually eccur in 


^ 


Fro. 2. Osteoplastic changes in the fourth and fifth 


lumbar vertebrae, “Elfenbeinwirbel” (autopsy 


conr mation). 
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bis. 4. Ма ир e small, sharply defined arezs cf эске 
Їеѕтга юп smulating multip e myeloma (autopsy 
confirmation). 
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Fic. 3. Gsteoplastic changes in the lower lumbar 
vertebrae and sacrum. Pain in the back was the 
ffirst symptom of disease (biopsy of gland). 
LI 
- : A p А аа 
Fic. 5. Combined destructive and proliferative 
process in the ilium which gave rise to the pre- Fic. 5. Lesion of lower end of femur erroneowshy 
‘enting symptoms. The possibility of Hodgkin’s diazrcsed эгитагу bone tymor There Zr! 
. ә = r Б i : 
Іѕеаѕе was first suggested from the roentzeno- penpherel zlands and no r banes nvoltec. 5 


m. Diagnosis confirmed by biopsy frem a D*zenog* c Hodekin's diseÑe after arr vvtatr o8 





Fic. 7. Circumscribed area of bone destruction in tke 
misl shaft of the tibia simulating an imfammatorr 
process. No peripheral glandular eaxargement. 
(Biopsy from bone lesion.) 


the ends of the long bones, mosz frequently 
in the femur. The mid portion of the shaf-, 
however, may be invaded. The process :s 
primarilvedestructive and originz гез in the 
medulla. There may be varying jegrees of 
expansion of the cortex, erosion of the co~ 
tex, and periosteal proliferation The pic- 
ture may simulate a primary оспе tumor, 
a bone cyst, or an inflammaro-v process 
(Figs. 6 and 7). In 2 cases ther2 were spor- 
taneous fractures (Fig. 8). In or |y one in- 
stance was a lesion observed below the 
wrist or ankle. Ir this case the patient 
developed pain in the heel and sbortly after 
this a destructive process was observed in 
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the =з calcis by roentgéh examination 
(autcpsy confirmation). P 

The ribs and sternum are favorite sites 
for b me infiftration. In fact, our interest in 
this =abject was first aroused by the aps 
pearance of large sternal masses in several. 
cases under treatment for Hodglsin’s dis- 
ease t the Massachusetts General Hospi- 
tal (щш. 9). The process in the sternum ii 
иѕпа = destructive, but there may be bone 
prol-ration and expansion. In ene case 
reparted by Uehlinger, new bone was laid 
dew- in such a manner а$ to simulate,the 
ray —ormation of osteogenic sarcoma.. 

We have observed only destructive 
chamzes in the bones of the skull: The 
arecs are usually circular with sharply de- 
fine? margins, but the borders may be ir- 





Fr 8. Cyst-like area in the Saaft of the femur with 
-»5ntaneous fracture. (Biopsy gland of neck.) 
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. regular and ill defined. Frequently there is 
a soft tissue tumor directly overlying the 
area of destruction. In one case, previously 
\ " reported, a soft tissue mass of this type on 
a tHe scalp was the e presenting s symptom. 
* The shoulder girdle is inv olved in a small 
percentage of cases. In 3 instances there 
were small destructive areas in the scapula, 
and in 4 cases the clavicle was involved. 





е 
\ 

n one case there wgs a cyst-like lesion m- 
volving the middle third of the clavicle 

„Ё with periosteal reaction. There was ло 
clinical evidence of Hodgkin’s disease and 
extensive roentgen studies demonstrat2d 
no other bone lesions. Diagnosis was made 
hy biopsy (Fig. то), In a second case, with- 
out clinical evidefice of Hodgkin' s disease, 
a single destructive lesion in the inner 
third of the clavicle was discovered, with- 
out changes in tbge6ther bones. This simu- 
lated the pitture produced by syphilis so 
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clesely that antiluetic treatment eves tr ed 
before the correct diagnosis wes finally 

es-a»lshec by biopsy. № a third case а 
dest active lesion with spontaneous {гас- 
ture in the outer end of the clavicle vas 
discerered in a case of generalized Hodg- 
kin’s disease. 

Bene involvement has aS&aally been con- 
sidered as a late manifestation o` the cis- 





Fic. 9, g and 6. Large stemnal mass with bore d=straction and prolife-ation. 


2ase however, in 
there were 16 in which the bcne les ons 
zave rise to the presenting symptoms; nat 
s. the boares were invo ved early in che 
>cugse о? the disease in nearly 25 per cent. 
This will be discussed mcre fully na sepa- 
-ateparzg-aph dealing with lesions s. mu at- 
nz orimary bone tumor. 

Extension to the bore occurs in two 
ways: frst, direct invagion from adjacent 
liseased nodes: second, a metastatic dis- 
sem natior presumably via the blood 


- = p 
our series 07,00. casts 
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Ес. то. Cyst-like area in the mid third of he clavi- 
cle. No other bone lesions. No enlargement of the 


peripheral glands. (Biopsy from clavicle.) 


stream. 
bone without involvement of lymph glands, 
spleen or liver has not been olserved. 
Livingston has reported one case without 
lymph node involvement, but with evi- 
dence of disease in the spleen and | ver. 
According to Uehlinger the hematologi- 
cal dissemination of the disease may be 
characterized by a rapidly progressive 
anemia and leukopenia, the latter involv- 
ing all the white blood elements. The blood 


changes are in part directly the result of 


infiltration of the blood-form:ng bone 
marrow. This is analogous to the rapidly 
progressive anemia often observec in the 
difuse bone metastases of cancer of the 
breast. Invasion of the skull generally gives 
no clinical evidence other than the f-equent 
appearance of a soft tissue mass frectly 
over the area of bone destruction. I-volve- 
ment of the spine almost invariab т gives 


at rise То pin which does not bear a constant 


felationship to the degree of bone cestruc- 
поп. Pain in the back may precede the 
roentgen dem®nstration of a spine lesion 
by several months. Lesions in the pelvic 
bones are often asymptomatic unless they 
are adjacent to the sacroiliac or hi^ joints 
when they nearly always give rise *o pain. 
This pain may be referred down the lower 
extremity. Lesions in the sternum c nd ribs 
give rise to visible and palpable tumor 
masses and occasionally cause pain »n deep 
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inspiration. Involvement of an extremity, 
usualy gives rise* to pain, particularly 
when the lesion is located clo$e to a joint. 
In а recént communication we have re-' 
ported 3 cases of Hodgkin’s disease of tie 
extrerities Which were erroneously diage 
nosed drimary bone tumor both,clinically 
and reentgenologically. In the first case the 
еу1й=зсе was so strongly in favor of a pri- 
mary bone tumor that the extremity wa , 
ampie ated (Fig. 6). ые second сазе the 
correct diagnosis was made by biopsy of . 
the ээле lesion. This wis followed hy an 


infect оп which made amputation of the ” 
extreruty necessary. The third сазе showed 
involvement of the upper end of the femur 
e . 
е 
' 
4 . 
l 
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Fic. 11. Destructive and prcliferative lesion at th 
lowe- end of the femur diagnosed Hodgkin's dis- 
ease f-om roentgenogram. No peripheral glandus 


lar ел argement. (Biopsy irmation from bone 
lesiva.) E 
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e Which simulated Ewing tumor. A ciagno- 
sis Was made by biops# of the bone lesion. 
A fourth case of this kind has subsequently 
` been brought to our attention Бу the ortho- 
pédic department of the Massachusetts 
Generel Hospital. 


А fema, aged sixteen, came under observa- 
tion with the complaint of pain and swelling 
yı tha sight knee of eight months’ duration. 
This раћ was at times severe enough to keep 
the patifnt awake At night. Examination 
showed the region gf the right knee and distal 
third of the right thigh to be moderately en- 
larged. There was no local tenderness. Flexion 
was Moderately limited, but the leg could be 
fully extended. 
the per pheral lymph nodes; the spleen and 


e liver меге not palpable. The roentgen interpre- 


) 


tation by Dr. Richard Schatzki was as follows: 
“The firdings are those of a malignant tumor 
of the lower end of the right femur. I woulc 
place in order of probability: lymphoblas-oma, 
first; Ewing’s tumor, second; osteogenic sar- 
; ста as a remote third; an inflammatory proc- 
ess is very unlikely" (Fig. 11). There was no 
roentgen evidence of involvement of other 
bones. Ñ biopsy of the bone lesion was reported 


[= retiQdum cell sarcoma, and high voltage 


4 


roentgen treatment was instituted. This сазе 
ilistrates the importance of considering the 

sibility of Hodgkin's disease in any unusual 
bone les:on, even though the glandular mani- 
festatifins are entirely absent. 


The response of bone lesions to radiation 
treatment is excegdingle variable. Al- 
though striking № ssion of the disease is 
occasionally observefl, the osseous foci аге, 
on the hole, less fadiosensitive than the 

landular foci. The sternal cases have 
shown the most satiSactory response, and 
in a few instances we have observed regres- 
Sion of tae disease in other bones. It has 
been our experience that potentials of at 
least 2cc kilovolts are superior to the lower 
volfagés. Small divided daily exposures of 
to 300 r (measured in air) with total 






There was no enlargement of 





deses of 600 to 1,200 r per portal have b2en 
found to ve fally as effectiv- as larger Coses, 
and this method possesge: the advantage 
that the treatment may be frequently re- 
peated. Ве 2Ғ of pain is -ery striking i та 
mény cases, and symptonatic improve- 
ment :5 arecuently obtained even thovgh 
there в ro evidence of bos regeneration. 

Although much can be cone in a palia- 
tiv? way, the prognosis in Hpdgkin’s cis- 
ease is grave. Thirty of te group cf 6% 
cases witk bene involvement have complete 
records exter ding from the time of the fi èst 
symptom to ће time Wf dea-h. The avereg= 
duration ef life was three and a half уегг= 
from the -ime of onset of t- e disease, and 
only eleven months after rcenzgen demon- 
stretion o` bene lesions. The longest dura- 
aticn of lise occurred in those patients pre- 
sen-ing sternal tumors, 4 -f whem livec 
five years or more. 
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REPORT OF EIGHT CASES OCCURRING IN THREE * | 
GENERATIONS OF ONE FAMILY* s 


By CLARENCE N. McEEAK, MD. N 
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HE condition known as osteopetrosis 

(marble bones; Albers-Schénberg’s dis- 
ease) has been reported at various times in 
the literature, and up to the present I have 
found 68 cases recorded.t To ths number 
I wish to add 8 cases which occurred in 
three generations of pne family, amely, а 
grandmother, her two daughter: and five 
children of one of these daughters. A sixth 
child of this daughter does not have the 
disease. The other daughter has two chil- 
dren, both of whom are normal. 

Other cases have been recorded in which 
the disease affected members of t xo genera- 
tions of a familv but, so far as I «now, this 
is the first series reported in which the dis- 
ease has involved three generati ms, and it 
is the largest series vet recorded zs affecting 
the members of one family. 

The etiology of the disease is unknown. 
Many hypotheses have been ad anced but 
none will satisfy in all cases. Pirie! ad- 
vanced the theory that the disease rs caused 
by epiphvsitis, but I cannot cor ceive of so 
widespread epiphysitis without -he appear- 
ange of any symptoms; another factor that 
rules out this theory is that the metatarsal 
and metacarpal bones reveal -he process 
early in both ends, whereas these bones 
have epiphyses at only one end Whatever 
the cause, the disease is hereditary, as s2v- 
csal cages “have been repor-ed which 


^ бм: : 
2 members of the same family hz ve been in- 


«olved; the series reported here adds 
weight to thi$ statement. Hewever, the 
real cause of osteopetrosis in th= first mem- 
ber of a family is not known. ln the series 
reported here I believe that the disease 
began with the grandmother (Case 1) as the 
family has had the custom ef recorcing 


T Since this paper was {птеп another cise reported by Sten- 
stróm? has come to my attention. 


* From the-Department of Roentgenology cf the Henry deyweos Me 
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important events, such as sickrmess, frac- 
tures, and so forth, in the family Bible, and 
search of this shows that no membefstof the 
‘am ly before the gmndmother had more 
fractures than might\be expected to be 
found in normal familie 

In the cases reported in the literatute, in 
some a mother and her children and in 
seme a father and his children haye been 
affected, so that it is known that the dis- 
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ease can be transmitted by both sexes and, 


that both sexes are about equally affected. 

McCune and Bradley’ wrote an article in 
which they reviewed exhaustively all of the 
reported cases; they presented all the 
roentgenologic and laboratory observa- 
tions, results of metabolism tests and thee 
findings at necropsy and at biopsy. The 
results have never been constant сфпсегп- 
mg the chemical examination of P blood 


| 


er other laboratory tests. The changes e] 


vealed by the roentgenogram are the mest 
un form, but even here there are wéde 
variations. 

Two distinct types or анана оно 

wo disti yp 

rhe disease apparently may be present. In 
one type the disease'begins during intra- 
uterine life, arfd ат һу time of birth 
marked marbling of |: bones and other 
manifestations of the disease, such as 
һу drocephalus, markedjanemia, mental de- 
te-ioration, and so fgrth, which, usually 
cause a fatal end «агу in life, may Бе 
noted; for this reason I have called the 
group, in which such conditions are ap- 
parent, the malignant group. In the cases 
which fall into this group, the course is 
гсп Му parallel. In the other group, which 
I -erm benign, the picffuee is entirely diffe 
ent, as the disease begins somewhat late 
ir life, progresses at a much slower rate, 


and has as its chief i онов a histor? 
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morial Hospital, Gardner, Massachusetts. 
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ef Ёд лепес fractures which follow rela 
суе mild trauma. Een this history cf 
is Se fractures may be absent, ind 
ther may be no evidence of the disease; 
th? condition may be discovered only on 

reutine examinations of all тетт of a 

family in evhich there is a known case сЁ 

marble bones. In the series reported here, 

all of tye patients had the benign trp= of 
e tfe disse, and it is with this type hat 
this pzpes will deal. 

The digease таж appear at any ime 
after Firth. when“the epiphyses are stil 
e А ореп} In most cases it appears within the 

first Yeas or two of life. The age of the 
patientis no indication of the extent o: the 
marbling, as some of the younger members 

«Aof this series revealed more marked changes 

than some of the older members. The dis- 
ease progresses constantly throughoat the 
period of growth, and mav even coatnue 

to prozress slightly after this period. 
dn many cases the disease may be sus- 
pectec before the roentgen examine tion 
because of a history of repeated fractures 
Пом relatively mild trauma. In many 
of the сҸеѕ there may be no clinical evi- 
dence »f the disease except for the roertgen 
obgervations. In fact, the condition ir tae 
cas&s пеге reported was discovered acci- 
Четга. The first patient had a roert- 
genogram made because of a fracture of a 
clavicle resulting fron a bad fall; ther- was 
sufficient trauma to fracturg a normal bone. 
The сіѕсоуегу ofuhd condition resulted ir 
a check up of all of 
the fa nily, with thefxception of the father 
of 5 patfents (Саѕе ту to viri, inclu: ive). 
elf or v 2 cases in this series was there а 
e. history of repeated fractures following mild 
trauma, although this is supposed тс be a 
characteristic of this disease. One рг tient 
(Case 1) has had repeated fractures of both 
"^ — hipsgand as а result she was afraid to neve 
iz much in her lager years, as she was in 
onstant fear of reffacturing a hip; fo- that 
tason it was with’ considerable diffculty 
that roentgenograms yere obtained df her. 
. The second рац Case 11) has had no 
. fractures. Thé fourth patient (Case 17) has 
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e living members ог 


had repeated fractures of the hip and of 
ore humerus. The fifth pz-ient (Case у? 
has hac m fractures. Thé =rst men ber ct 
the fan Ev (Case v1) to come under my ob- 
servatiss'has had a fracture o: the chvide 
anc re-ently fractured both Dones of the 
lower Ez as a result of a bad fall whe: 
skiing. Зе of these fractures were the 
result e trauma sufficient to cause a Tac- 
ture of= normal bone. The сєрг 2 patient: 
(Cases v1. and уш) have hed no fract ares 
The аз>ѕ of the patients in this seme; 
ranged tem 2leven months to seventy-twe 
years (Fig. 1). ы 

Anea-: of variable degre2, with enlarz-- 
men- ct me liver, spleen and y mph noces, 
has 5e-3 reported as a fai- v constant ob- 
servat this is though: t» be due to 
ob iteration of the medullary canals by the 
depcsi- « the excess calcium. Only a verv 
slight і>=тее of anemia is p-esent ir aav cf 
the pa ents in this series, t^e coacer tration 
cf hemeglobin varying fron 75 to 85 per 
cent; т onlv one case wes ths Jess than 
£o per ceat, the erythrocy-2 count va-ying 
frem 2,570,000 to 5,080,009, with only оге 
case r which the count was less than 
4,£00,20c. Tiere was no enlamemer t of tre 
Ever, ;-ben or lymph noces in ап” cf tre 
patierzs in this series. 

The fallowing observa: ons have bem 
ncted m the other cases reported: пра: -- 
mert » пег tality, hearing and vis or; less 
than -ac usual amount c^ pam ‘ollowirg 
fractures, and elevation and thickening of 
the p-riesteum. In the seris repertec Гу 
me, al ef tae patients w-rc normal гае 1- 
tall’, Fad по impairment 1 vision or hear- 
ing, ad had the usual amount 
follow: кх fractures. The- had ызы "€ 
elevam or thickening of the periosteum" 

ke r has recently repo-te’l the case of a 
negro » th marble bones who alsc had an 
osteo «3c sarcoma of the femur. Tae-e had 
been ro symptoms of marble bones, aad 
the cemciticn was discoverec at the tme of 
exam ration of the femur. This patient had 
a lars: head, and it wg: 30ced tha- his 
fathe zlso had a large head, but roemt- 
gerogrxos had never been made of алу 
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other members of the family. I7 mentgenc- 
grams had been made, more cases of the 
disease might have been founc, and more 
proof added to the theory of Heredity. As 
Kerr pointed out, this is the on’y knowa 
case occurring in a negro, as all others wer2 
found to have occurred among white 
people. Ы 

The time of appearance of ossification in 
the epiphyses and their time of closure has 


Case 1 
TO yrs. 
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18 yrs. 20 yrs. 


15 yrs. 


not been affected bv the disease In one 
case (Case vir) in this series, there vas de- 
* lay in ossification in the epiphyses, but it 
s ў "that this patient suffers from 
I оту roidism. At the time cf her last 
xamination, however, the ossifica-ien had 

reached norm&l proportions for her age. 
The disease progresses slowly n some 
cases and more rapidly in others. The 
medullarv canal is apparently nzrrowed in 
the atfected regions, and in the demser re- 
gions it cannet be seen. This is thought to 
be more apparent than real anc to be 
caused by the excess of calcium deposited 
in the cortex, thus preventing the mentgen 
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revs from penetMtion sufficient to show 
the canal. If the Anal were obliterated as 
mach as it appears to be, then the pafients 
woud be definitely anemic and would qavé 
an ealarged ] liver, spleen and lymph aoe 
woe etie of the patients in this series 
had these anomalies. 

The earliest reported sign of the disease 
has been a narrow dense line in the diaph- 
ysis at the epiphyseal edge of the ner, , 


е 
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e 
Case 3 
43 yrs. a. 
>i 


О Кета1е. 
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This chart indicates the аре of the patient at the time of the first observation. 


femur and tibia; soqh afterward this ap- 
реатѕ in the other bon\s. This line has been 
deseribed as flaring at)the edges. € do not 
agree that this is a sn of marble bone.,. 
It true that it is seen in this disease, but „ 
it is also seen in many normal children. The 
ear! est real sign of the disease is slight in- 
creased density of the bone just below this 
line. which gives it a somewhat densg ap- « 
pearance similar to that of ground g’ass. 

As t extends down “the shaft the bon | 
above increases in density, and the trabecu 

lae are entirely obliterated; as the disease 


progresses down she BNA the bone in the 
upper end becomes so defse that the 


` j , 


ynedeJlary canal becomg invisible. There 
sKarp line dividfg the three stages 
fades into the other, and the lower 
of the process fades into the nogmal 
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e $оэп after definite involveme seen 
in t2 digphysis the process crosses the 
epiphyseal line and the center of ossifica- 
поп = ulckly becomes uniformly dense and 

« rÉman . In the lower ends of the radius 
and ulnaemay {теди Пу be seen narrow 
dense tragsverse hnds of bone, between 
which there may Se normal bone or bone 
ò элей. WG only slightly increased density. 
This*observation has been described as 
typiczleof the disease, but in this series it 
is ve-y inconstant, and unreliable as a 
SC Mpathogmomonic sign. These bancs тах 
practically disappear as the patient ы 
| comes older. In one case (Case vi) dense 
vertical lines were noted, running from the 
articular surface of the lower end cf the 
femu- E the shaft for about 3 inches 


S 


[e .6 ст.), but this is the only case in this 
series i Which this was noted, and I have 
not szeM it reported in other cases. 


The pP¥ocess begins in the lower end of 
the radius as it does in the other bones, but 
ae the radius may give evidence o? actual 
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2. Case vir. Observed in May, 1931, at the 
age of four. Arrow points to marked increased 
dens ty beneath the sella turcica. This is a уег= 
4 carl, finding in this disease. Arrow 2 points to 
of the tempcra! bone 


e marted increase in dengøy of 
Ф witk obliteration of mastoid cells. There has 
. 


been по impaifment in hearing. 
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Case гу. 
ot temy. The late changes т 
noted. Arrow 1 points to inc-s: sed 


Ес. 3 Observed in May, rc 35, at the ze 
-he cisease nay ое 
lensity 1л the 
тах Ша ar-ow 2 to increesed d-nsity ir the 
czlvarium bat with some of tee diploe still visie; 
arroey ncreased thickn-ss of he skill. ала 
arrow 4 to obliteration of = mnastid cells. Tre 
marled density of the uppe- cerv cal vertebrae 
and »eneata the sella turcica can be noted. 


3 to 


reg-essicn. of the process. whereas tae 
process increases in othe- bores. Ia cae 
case тпесе vas also some -egression n tae 
bores of the foot. 

A -ypice. finding has teen a defmite 
increase in the diamete of the femur, 
which begins at the junct ге of the midde 
anc lower taird and extemds tc the suowa- 
cendylar rezion, at which poirt the Ьсзе 
returns to the normal c ame er. Ат i1- 
crease in dizmeter may al: » be noted in tae 
lower end c^ the tibia. 

In some cases the process has been seen 
tc involve суеп the sesamo d borge 
сос. Except in one case studies © 
chemical ecnstituents of the lood Рат 
not beer made, because the*patients | ved 
far from the nearest hos»tal which was 
ecurpoed for detailed stucies. One patient 
(Case туў hzs been at the 3eth Israe) Hes- 
pital, Boston, where extensiv? examina- 
tions were made, but no zignifcant varia- 
tions from the rormal,-zere discovered. 
The details of this case will Ье reported 
from -he hospital in a separate paper. 










Fic. 4. Case уні. The narrow dense lin? of increased 
density is the earliest manifestation of -h= disease 
in the bodies of the vertebrae. This occurs along 
the superior and inferior borders of the bodies. 


The observations in the vario: bones 
are as follows: 


Skull: There was marked thickening of the 
anterior and posterior clinoid processes and the 
floor of the sella, which extended into the wings 
of the sphenoid. Early in the disease the pos- 
terior sphenoid sinus becomes obliterated by 
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Case у. Ol®erved in May, 1935, at the 
age of seventeen years. Anteroposterior view, 
which reveals later changes in the vertebrae. 
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the dense bone, aMd as the disease' progresses 
this dense bone Ье теѕ thicker unti $most 
the entire sinus will be obliterattd. At thfs*ame 
thee is beginning obliteration of some Mf the 
oid cells. The mastoids may beconrN in- 
rst change is the appearance of 
deme bone around its periphery which soon 
inveces the mastoid cells, causes ehem to be- 
come less distinct and finally to disappear com- 
pletely. Even at this stage there is no,impair- 
mert of hearing. The process may got at ahy » 
stage. and does not Necessarily pregress until* 
the mastoid is oblitera&d. The final change in, 






Lateral view whigh reveals the 
»odies of the vertebrae. 


Case Ul. 
ater changes in the 
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е 
the skull is increased fs of the calvarium, 
wit thickening of һе опе and obliteration of 
the diploe. In none M these cases has the 
præess caused any appJeciable enlafgement ef 
the cranium, and none has had the exten®ve 
involvement observed in some cases reported, g 
parzcularly in the case reported by Kerr. 

Spine: The entire spine was involved; the 
sacal and coccygeal segments revealed the 
lea: t changes. The bodies of the vertebrae re- 
veded a dense band along the ѕирегіёг &nd in- 
fer margins, and аз the disease progr™ 
these bands became thicker and approach 
the center. The bone between revealed some in 
crease in density wajgh was not as marked а < 
tha- in the inferior а 
thæ they have somewhat o 
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d transverse proc- 






e. The spinous 
e also involved 
s: The*earliest change was a diffuse, 
d-glass appearance causedeby tae in- 
d by 

compete obliteration of the ti This 

Is not a uniform process here as the dens= bone 
y may occu as islands which extend aloag the 
f course of the rib and may be surrounced by 


normal bone. These islands may be cnl» : or 
А f cm. sngth, or may extend for almcst the 


* entire length of the ri 








ints to "islands" of dense 
bone ‘п the antegor bs. Ti greater densty of 
the anterior ribs Nie compared with the peste- 
rior r bs can be seen. 


Fic. 7. сазе ur. Arrow 


• Shoulfer girdle: The scapula gave ericence 
| e © the greatest involvement at the aczomion 
we process around the glenoid and the neck, and 
revealed less involvement in the wing and 
coracoil process. The clavicle revealed almost 
comple-ely uniform increase in density fc its 

А entire length. 
y^ merus: The early changes in this 
А re been describg@ previously. After the 
process has extended several centimeters down 
the sha t, the lower end of the bone begirs to 
eeveal involvement, but tre it progresses much 
e "slower and in th t advanced case in this 
. geries it did bt extend up the shaft for racre 


sone 


p. 6 Osteopetresis . 


^^ 
to 
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Fic, & sse ш. Observed in May, 1935, at the ze 
of famy eight. Arrows point & areas of decreased 
dens ty which may be noted in several cases of 


this seres. 


than в г 2 cm. from the lower end cf the bone. 

Forearm: The upper end: of the bone r=- 
vealed emy slight involvemes t, while the lewer 
ends ev danced the most mart ed changes. Few- 
ever, къ попе of this series hed the proces: ex- 
tended bevond the ground-ghiss stage, and tke 
trabeca a= remained visible. Narrow dense 
bands паж be seen in both ez-ls of these oms, 
which extend across the width of the shafts with 
norma! ст less involved bene between te 
bands. + the patient grows older the bons in 
the lower erds of the ulna and radius lòses 
much cf its increased density, ard returns more 
to Its normal appearance. 





Кс 9. Cas 1. Observed in Auzust, 1931. at -he 
age ot seventy. Marked inftressed density of al 
o the boses and marked deformity of both hips 
due tc >re vicus repeated fractu-es may зе noted 
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chang-s than the Mwer end of thelhumerus, 
bu: the process маѕ@ ос as extensive WA thee sa 
upper end of the bone. In advan@ed cases ге 
is ап actualeincrease in diameter of the Saft, 
= at the juncture of the middle Ҹа 
intinuing downward and return- 
ing tc che normal diameter at the level of the 
upper border of the condyle. ө 
[n eae case narrow dense vertical bands were 4 
seen |. .xtend from near the lower epjphysis 
up tÈ- iaft. for about 3 inches du cm* e 
(Ing. 4 e - à 
Lowe g: The proces here had advanced " 
. about as ‘dly up the sMvft as it had down- 

о ward. The а revealed more marked ch; nges** 
than aid t! ula. The lower end of Шела | 
may how tual increase in the*diameter 
of the sha vas noted in the lower end of 
the femur. two bones are the only ones 
that reveak change. qu 

Fost: The changes noted were similar to 4 
those noted in the wrist and hand, except that | 
Fic. то. Case vr. Observed in May, їс, at the 


age of thirteen years. Arrow 1 points t» ncreasec 
diameter of the bone; arrow 2 to altert=te bands 
of increased and decreased density in ~he epiphy- 
: to dense vertical xands 
ning up the shaft of the lower third of гае femur. 
(These bands show much more clearly 17 the orig 


sis, and arrow 3 run 


inal films.) 





Wrist and hand: «he earliest charg 
the carpals was a narrow dense line ecendin: 
arqund the periphery. As the disease progres" 
this band becomes thicker and eac-caches o 
the center, but in no case does the emire bore 
become dense. This change is very typical c: 
the disease. 

Pelvis: The bones of the pelvis revealed а 
gradual increase in density until they were 
y involved. The earliest chaages were 
Т along the roof of the acetabu um. The 
schium and pubic bone revealed -he least 
changes. One peculiar but charac---istic 0»- 
servation has been a rough crescen-i> band of 
increased density, but in some cases the bard 
which runs across the ilium parallel t the crest 
may be of decreased density. This is alwa-s 
bilateral. 

Femur: The changes were similw to thcse 
seen in the humegis, and the precess began 
here at about the same time as in the Китегез. 
The lower end, however, revealed mere marked 










е P 
11. Case уш. Observe in May, 1935, at t 
ze of four years. Arrowa and 2 point to early 


Fic 


i»volvement of the astragulus and os calcis; arrow 
to early involvem of the lower end of the 
: : s A ' 
t oia, and arrow 4 to mc tensive involvement 


cf the upper ends of the tibia Sid fibula. 2 









e, and fnay be of use in the diffrential 
osis of osteopetrosis and lead osi ling. 





increased density caused by inv 


DIAGNOSIS 


> 
J It is practically impossible to maxe the 


. diagaosis of marble bones early n the 
• "За ы the disease, unless its =ѕепсе 


may be suspected begfiuse some o. 1 m2m- 
ber of tbe familyfMas the dise [n its 
earligst stage it if dificult to^ — .ngeisa it 
e {то lead poisoning, butifre  zenogrems 
are taken of the foot and s! the difer- 
entia *liagnosis can proba ' made as 










the :gragalus and sphe: ‘veal evi- 
dence of marble bones ve rly та -he 


W disease, whereas in lead poisoning there 
Y will b» no changes in these bones. Wher it 
. is remembered that marble bones alweys 

involves almost all of the bones of the boc v. 
¿then the diagnosis is relatively easy. 

There is no real similarity between this 
disease and the changes found in the bones 
in ost2gsclerotic anemia, and there should 
be no trguble in distinguishing betweer the 
two discases.? 

PROGNOSIS AND TREATMENT 
he disease constantly progresses, but 

thé ra® is slower after the epiphyses have 
closed. In she krp type the prog- 
nosis invariably i ‚ but in the * be- 
nign” туре the natidnt mœ live to old age 
withou- any symptom of the disease ever 
developing, or may have frequent fractures 
followi g mild trauma and may never have 
ару о ег symptom. No known treatment 
* is effective. 
А REPORT 

Case 1. A. W., 
was seen in August, 
gt es was obtained, 
е Xf both femurs 


OF CASES 

female, aged seventy, marr «d, 
1931. Only one roentzeao- 
that of the pelvis, upoer 

and the lower three lum эат 


ME. 


еБгае. The bodigs ef the vertebrae геуға ей 
marked increase in density. 
thé 


uniform 
nous рг: сеѕѕеѕ, 
фгапѕуег& proce: 

ж had markedly 


The Œi- 
lateral masses and she 
fifth lumbar ver-e- 
eased density, but the 
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Je more extensi in the fost. The 
in the astragal occur early ir the 





Fes. 12. Case vi. A more adv-nced stage of t— 
disease may be observed. !*e ch:inges m tæ 


‘amas amd metatarsals are 
the disease. Arrow 1 
density 


vay chacacteriztio d 
points © the aarrow 
in the os 


rng 
са Cis 
and poste-io- 
kalves ot the astragulus, and zrrow 3 tc the im 


cf incre ized агро © Ta 


песи isvolvement of the an-rior 


cease in the diameter of the lower end cf the 
tbia with әсте increase in destv 5f the bene 
mat wath вог marked density m the -pipaysis 
a 
lum Баг verrelb-ae had no incœase r cem. 
Both iba, ischia and the рае »ones had 
markedly uniform increase 1 dersitr. The 


sacrum and coccyx revealed simila charges, 
but these were least marked in the E wer sacral 
and coccyzeal segments. The ne * bo 
femurs reveale- the result of герете 
with absorption and $һогїепїпє, wita no 
unicn or che left side, and w-h questionalié 
unian or the rght side. The "ats, as fa- as 
migat be ser. were marked у increased n 
densty, Бит with superimposed ztrcphy, and 
the nedallary canals were vis dle but grecth 
narrowed. There was calcificatan of -he bloc 
ressels of tà- pelvis and of the & moral ar-enes. 
In this case, the extent о! the ma-blinz 
process is the most marked pf amy m nis ter e 
No examinations of the blood were made а 
the patient was not under my 9bservation. 
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It was with much difficulty that the »atient 
was finally brought in to permit the roeatgeno- 
gram to be made.eShe was extremely appre- 
hensive about being moved as she fea-ed an- 
other fracture of the hip as several had occurred 
in the past following relatively mild mjuries. 
She died in the early part of 1935 ct the age 
of seventy-four. , 


Case 11. U. B., female, aged forty-ome, mar- 

ried, was seen in August, 1931. A roentgeno- 
gram of the pelvis of this patient was all that 
was available. The marbling was mich less 
marked than that of her mother (Case 1), and 
alsg less marked tha that in some of the 
following cases in which the patients ere much 
younger than she. The bodies of the fourth and 
fifth lumbar vertebrae revealed only light in- 
volvement. The body of the first sacral segment 
was very dense. The wings of the sacram gave 
evidence of increased density only long the 
first sacral ridge, and the coccyx was but 
slightly changed. The Ша revealed nc-eased 
density along the sacroiliac joints, an 1 extend- 
ing downward involved the acetaoula, ischia 
and ascending rami of the pubic bores. There 
was a crescentic band of increased cer sity from 
2 to 7 mm. in thickness that extenced across 
the ilia and ran parallel to the crests end about 
4 cm. below them. The heads, necks and upper 
ends of the femurs revealed an ircrease in 
density, but the trabeculae were 5:11 visible 
and the medullary canal was only slehtly nar- 
rowed. In each of the greater єгосРав ters there 
was an area of rarefaction 1 cm. in diameter, 
whih was surrounded by a dense wall of bone 
from 2 to 3 cm. in thickness. There wzre similar 
but larger areas in the heads of tne femurs or 
in the acetabula; the exact site coald not be 
determined on the flat roentgencgram. There 
was marked calcification of the iliolu mbar liga- 
ents, bugo calcification of the Ы той vessels 
vis. Examinations of the slood were 
available in this case. 
The patient had had no frac-u-es and no 
symptoms referfble to the diseasc. She has one 
son and one daughter, both of whom are almost 
adults, neither of whom reveal ary =vidence of 
the disease. 





Roentgenograms of these two patients 
were made for me through the ~acilities of 
the Norwich Hosgital, New York, and the 
courtesy of Dr. F. E. Roper ot that city, 
as these two patients lived there and were 
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never seen by meQI have seen a 
maining patients WNgse cases are re 
and I have followed their conditior 
tian five years. 






wasfire= seen in 1930. This patient is the daugh* 
ter of tae patient reported as Case тө (ће sister 
of the patient reported as Case п, and the 
mother of the remaining patients whose cases 


are reported. А roentgenogram of t ога , 
was all that was taken & that time. , F , 
Extensive marbling o&the low cervical, the — 
entire dorsal, and the uppeNghree lunfbar verte- 
brae was present. All of the ribs revealeG the = 


disezse to some degree. Some of the ribg had 
uniform involvement, whereas others*revealed 
islard. of dense bone several centim€ters in 
lengh, which may or may not have egtended 
acress the diameter of the bone, and which 
were surrounded by normal bone. Most of the 
ribs Lad large areas of normal bone. Both 
clavaces and the upper ends of both humeri 
wer- very dense. The coracoid process, neck 
and around the glenoid were markedly in- 
vcl-ei, but the acromion and the wing of thee 
scawula revealed very little change from the 
пете]. 

In Мау, 1935, the patient was re-effamined 
тое thoroughly. The thorax reveal& no ap- 
preciable change since the former examination. 
Th- aeart was small, the total transverse T 
eter being only до per cent of the меҝа! * 
diæreter of the thorax. В 

Tke calvarium revealed increased density in 
irs uoper half, and in this area (еге was actual 
increase in the thickneM of the bone and the 
diplee were oblfterate larked increased 
deasty was noted in thf efítire sella which ex- 
tenced into the wings yof the sphenoid. The 
post-rior third of the sphenoid sinug was ob- 
literated by the dense bone. The mastoids were* 
in«cdlved around the antrums, but the outlying e 
eels were normal. Both mandibles revealed a as 
slizst increase in density in the dental area. e 

The entire spinal column revealed a marked 
increase in density of the bodies and transverse 
processes. " 

‘The entire pelvis revealed increased iN 
Ceescentic bands of decfeased density, sim `~ 
to those described in the &Qregoing, were noted 
in the ilia and also in the pubic bones, 

The upper and lo thirds of thé femurs 
we е very dense. The mic hird is not sh 
on the films. The upper twoethirds, of 


4 
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| humeri 
L] 
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and the medullary 
here was only sight 
ase in tlensity of the condyles of the 
eri and the trabeculae were net obliterated. 
T&e neck of the radius had a band of ing*eascd 
density I cm. in width that сгоз$ 
‘the shaft. There was only slightly increased 
density œ the upper end of the ulna. The lower 
end cf the radius had indefinite narrow bands 
of ingrgased density that extended across the 
о{ the bone. The medial cortex cf the 
was thickened gd the medullary canal 
` was narrowed. Thgf'carpals revealed dightly 
increasec density @ did all of the metæarpals 
anq phalanges. 
Idhe lower ends of the tibiae had seve-al 
bands oF increased density, from 1 to 3 mm. 
thick, taat extended across their diameters. 
The twadeculae were not obliterated. The su- 
perior surface of the astragalus had a densty 
of about 1 cm. in thickness, and extendmg from 
i this were several narrow dense bands which 
encirc ed the bone and were about т te 2 mm. 
apart. The same conditions were presert in the 
. as calcis. These rings came very close to the 
* periphery of the bone except in the posterior 
part where they were about 2 cm. fom the 
регїрА-гу. Some of these bands described com- 
plete &rcuits while others formed asc. The 
merata?*als and phalanges showed sight in- 
volvement. The sesamoids of the dist-l end of 
the first metatarsal were very dense. 
‘here was some calcification of the blood 
vesse of the pelvis and lower extremiics. 
Erythrocytes numbered 4,070,000; the con- 
centration*of hemogloin was 75 per cent. 
The patient fractfred a :ib a few months 
ago following an&njury, but had had no cther 
fractures and no other symptoms of the disease. 






ere very dens 
ere not visible, 













Caszeiv. E. K., a boy, aged fifteen, was first 
* geen in 1930. As with Case 1, this was ancther 
typica. case of the disease, in that the pazient 
We had had numerous fractures following -elat vely 
*mild їгашта. 
The skull revealed marked densi-y ог the 
anterior and posterior clinoid processes on the 
оор of the sella and extension into the wings 
ehhe sphenoid. The posterior half of the air 
space bendath the Sella was obliterated by 
dense bone. The sef was apparently narrowed. 
The mgffoid cells were obliterated by the dense 
the face, the skull and 
aled no evidence of the 
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The enti vertebral column -evea, ed marked 
increased « ensty but this was less ma-ked ir 
the lewer sacral and coccygea area All of -he 
ribs showee marked diffuse involvement. There 
were nee slancs." The poste-ior third of che 
ribs gave evidence of less density than did the 
remainder The scapulae revealed general im 
volvement. but this was less in the aercnmca 
and wing. The upper ends of тле humen, wica 
may be noted on the film, were very dense. The 
epipayses had not entirely aoged. The lunzs 
were normal and had not an uausuzl rumoer cf 
ca ciel Sands. All of the benes cf the »elv s 
revealed mar<ed uniform involvemen:. Ulixe 
was а ач ү band of decrees 
density у mm. wide that ran parallel wich Че 
crests across both ilia and about 4 cm. belew 
the crest [n the upper ends of the femurs tHe 
bene was so dense that the medullary camal 
ccuid nct be seen. A solidly aealed fracture of 
the left £-mvr just below the trocharte-s was 
noted. There was some bowing of the sha‘t as 
a result 5f the healing of this fracture. Tae 
shart of -he left femur was з mm. wide than 
the right. but this was probably a secondary 
change cue to the bowing. The epiphyses of 
che head and both trochant-rs were open. aad 
the bene «n doth sides was ually inzo мес. 

Twelr= dzys after this examinztion the y 
was admitted to the hosp tal, with znother 
fracture of the left femur at the site ef the 
previous fracture. This united solidly in nərnal 
time. 

One узаг after the first examination, Mah, 
1931, the boy was re-exam ned. The fillmz of 
the sphenoid beneath the sella had prcgressed 
until omy the anterior third was zerated. "he 
ribs, cl:vicdles and scapulae showed li-tle 
change. The fracture of the femur hac healed 
and en -alttle bowing reselted. The let elbow 
and be-h knees were examined at this time 
The lower 3 cm. of the humerus hes inc-e: 
density on both sides of the ерт F 
There sas slight increased densitv zrcunc the 
jant sæ face of the olecran: n process, Fu: there" 
was ne other involvement of the upper end of 
the ulm. The upper 3 cm. of the -adius was 
visible and revealed alterr ate barcs af dense 
bone asd mormal bone. Tl e lower demse t and 
was 5 ram. wide and involved oaly the madul- 
lery сепа! The middle thirds of 5o-h bones 
o^ the orearm revealed slight а ѕе mersased 
densi. The lower ends & the ‘етаге anc the 
upper ends of the tibiae ard fibulae had aa-row 
dense эап 15 superimpose: on the demse Lone, 
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and running parallel to each other across the 
diameter of the bones. These bands vere 1 mm. 
thick and about 5 mm. apart. 

In December, 1932, the boy sustained an 
oblique fracture of the middle third «f che left 
humerus. There was extensive marbürg of the 
upper two-thirds of the humerus, end the frac- 
ture occurred in he lower end сЁ the dense 
bone. This fracture united in normal time 
The epiphyses were still open. 

Roentgenograms taken in February, | G33, re- 
vealed very little change. The fractere of the 
humerus had healed almost solidly, or ly a faint 
liné being partially visib& across the Shaft. An 
intePcondylar fracture of the elbow was seen, 
with some periosteal reaction. This may have 
occurred at the time of the fracture of -he shaft, 
as the former roentgenograms did nct include 
the elbow. 


. In August, 1933, there was another fracture 
of the left femur at the site of the previous 
fractures. This united in normal time. 

In December, 1934, the patient sustained an 
intercondylar fracture of the left hume-us. This 

e was at the exact situation of the previous frac- 
ture. The bone revealed little change z:nce the 
last examination. Both condyles had dense 
bone which almost surrounded the o есгапоп 
fossa, but the cortex here was not itvclved. 
For about то cm. above this the shat was 
apparently normal, at which point the marbling 
from above may be seen. 

All of these fractures have followed rela- 
tively minor trauma. The usual symptoms of a 
fracgire have been present and there Fas been 
no delay in union. This patient was a hritted 
to the Beth Israel Hospital, Boston, for studies 
of the blood several months ago, at whzl. time 
no definite variation from the norma was 

found, but these results will be publ:sked in a 

mmunicatjon from that institution. 

a ‚ re-examination of the patxamt re- 

veMled very little change in the spine, thorax, 
«Dor extremities. The skull at that time rewealed 
definite thickenifig of the bones of the vault. 
The mastoids were completely obliterated. The 
sella appeared to be very small, and the darsum 
sellae was about 6 mm. thick. The shaft: «f the 
femurs, beginning at the juncture of the ower 
and middle thirds, had an actual increase in 
the diameter of the bone, and this progress vely 
increased as it approgched the condyles. 1 поп 

of the epiphyses had progressed normally. 
. A lateral view of the spine was taken от the 
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first time; this showd a very dense 
boae 1.5 cm. thick al both the infer 
superior surfaces of the bodies with the 

zen denser than normal but not near! 






dumb-bell shaped appearance., 
May 30, 1935, the erythrocytes numbered 
4,74c,000 and the concentration of h&moglobin 


x 


was € 5 per cent. w 
- ы r . . е 
См у. E. K., a girl, aged thirteen gal scons ne 
in April, 1931. The sku revealed invglverk . 
of -he sphenoid and maXoids. The mastoids ^ 


had rot been obliterated. TW marbling was not 
nearly as marked as in Case ту. The ribS,re- = 
veaiei considerable involvement, which ‘was 
mos: marked in the anterior halves. THe heads 
and recks of the ribs were dense, and there 
were islands of dense bone near the sping. Both 
clavicles were involved and the scapulae re- 
vealec the greatest change in the coracoid, the 
neck end around the glenoid. The spine, pelvis 
and upper femurs had uniform changes. The 
same erescentic areas of decreased density were 
seen in the ilia, but here they were about 5 cm. 
below the crests. The epiphyses were normal. 
The ulna revealed slight increased density in 
the lower 5 cm. but the trabeculae weg still 
visible- There was a band of dénse bongs mm. 
in width extending along the diaphyseM side of 
the lewer epiphysis of the radius. The center of 
ossification revealed a narrow band along t 
epiphyseal and joint surfaces. The carpals hd 
a dense ring around their circumference. The 
tarsals revealed these changes to a more marked 
degree. The metacarpals and phakanges had 
only a narrow dense lin&yn both sides of the 
epiphsseal line. * 

Re-examination of the patient in 1935 re- 
vealec a slight but definite increase in density 
of the vault, the sella, the greater wings of the 
sphenoid and both mastoids. The mastoid cells 
were act obliterated as they were in the pre? e 
ceding case. The thorax revealed only slight — es 
change. The vertebrae had the same dumb-bell, 
shapee appearance. The upper two-thirds of 
the humeri were very dense and the medullary f 
canals were invisible in this area. The bones off 
the hand and forearm had very little eviddcc 
of the disease. The dene, bands *noted pre- 
viously had disappeared Wgcept for a narrow, 
wavy, indefinite line іп the'lower enù of the \ 
radius. The lower thi f the femur ANithe e 
apper thirds of the tibi vealed таг 
density. The same increase of difmetgg in t 
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ay be seen, and this 
ormal diameter just 
Erythrocytes numbered 
lobin 


X 





yas fo ре? cent. x 
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Case vi. R. K.a boy, aged seven, was ñrst 
4 seen in w929. This patient was the first of the 
F sed: to be seen. He was brought in because 
P ofa fractured clavicle. The changes seen cn 
e V 2 ntgenogram led to the examima:ion of 
NC 







VW family. 

Ths marbling i inffhis case was much more 
advanced than thft noted in Case v, and this 

-e pawtat was five years younger. The skull had 
marksc density beneath the sella. There was 
markscty increased density of the bone of the 
poste-Tor and the anterior clinoids, the foor of 
the sqja, and this extended into the wings of 
the sohenoid. The air space beneath the sella 
was <|most obliterated. There was questionable 
begirning involvement of the ethmeid cells. 
The mastoids revealed increased dersiy but 
the œlls had not been obliterated. There was 
4 questionable increase in density of the vault. 
The entire spine revealed markedly mcreased 
density, and as in the other cases the lower 
эзер. эме coceygeal vertebrae revealed the 
least change. Tere was some extension of the 
cond tidm into the transverse processes, but 
this was not as marked as in the spinous proc- 
T or the lateral masses. Both clavicies and 

* th ribs revealed increased density for their 
egtir4 lengths, but the medullary canals were 
still visible. The acromion, coracoid ard neck 


of th: scaptilae were d dense. The wing had 


"So 


less marked density fut this was greater than 
normal. The upper 15 cm. 5: the humeri were 
visibe and uniformly dense. The medulla-y 
cana was visible but appeared narrowed. Tae 
epiphysgs were normal. All of the pelvic bones 
* were dense except for the centers of the Ша. 
* The upper 20 cm. of the femurs were visible 
and гегу dense. The density decreased slightly 
elowe- down the shaft. The lower ends of the 
ulna and radius revealed increased density, but 
the trabeculations were still visible. The ossifi- 
aticn centers of the ulna and radius and three 
ffe carpal bones revealed the ‘ E ! but 
the other fdur carpalfjwere normal. The meta- 
DE and „phala $ had changes similar to 
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15 was 4.6 cm. long. The 
vall*of the ring of dense bene was 7 
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пага. chick and that of the posterior wal was 
2 am. The superior and pestedor borcers -е- 
veeled the most marked ¢hanges. 

Thirtæn months later а of the bones -e- 
vezlei e€tension of the process. The 12 shed- 
ows т the carpals and tarsals were thicker. 
The istragalus was then 5 cm. long, and the 
anteror wa. of the ‘ring? „спа. thick end the 
posterior wal! 3 cm. thick. 

Examnazion in 1995 реге evidence ef no 
apprecia»le change in the skell and tho-ax. 
The incrzas:d density forme-ly at the diaphysis 
cf -he radius was about 4 crx. up the saact. wth 
a ramos, slightly de&se іг > ar the diapay%is, 
tae bone between being normal. There has f-en 
ro increase ^n the process iz the hands or feet, 
and mstzad there was some actual decrezs= in 
Севзку and the bone had more normal appar- 
ance. The lower half of the femur revealed in- 
creased density and here were noted long, lease 
vertical эап 15 that extended up the shaft from 
the eoipaysis for about 3 inches (7.6 cm.) The А 
interaa| condyles had several dense єогсепїгїс 
алф forming partial ringe The lower hal: of 
the shaf had definite incre se in the danser . 
cf the bene. Erythrocytes aumtbered 5,290,000 
and che concentration of ~emoglob:n was 8с 
pe- cent. 


Case vit. U. K., a girl, zed three, vas frst 
seen in May, 1930. Only ane roentgeacg-am 
was taken a- that time, and -hat extead sc fom 
the sicilde-s to the lower third of the fem rs. 
The entre spinal column revealed increased 
селѕжу. There was some r creased dens ty in 
the ribs but the trabeculatiors were sti le-is- 
ibe. The upper ends of the humeri -evecled a 
band of de-se bone 8 mm. in width alorg -he 
clephiys s, with lipping of tis area. The eerter 
of osifcation was dense. Taere was а senz of 
deas- bene г mm. in thickress at the lower end 
of the humerus. The upper =nds of&h? gulma un 
radius revealed no involvement. THE 
m the pelvis were most marked in Ps roo of 
the acetab-lum. There we a band 3 mm іп 
width alons the diaphysis of the upoe- enc of 
the fmaurs, and the shaft sownwareé fer 4 em. 
gave ет de-ce of increased density; the mecul- 
lary canal was incistinct i» this region “ssifi- 
cazicn їл the epiphyses was markedly de ased. 
The heed of the humerus ғаѕ 7 by to n m. in 
diameter, zad the head of the femur was ; Бу 2 
mm. This patient was setm at the Children’s 
Hospital, Boston, soon aft rvard, aad a с ар- 
acsi: of hypothyroidism was made. 
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Ten morfths later, in April, 1931, mcre roent- 
genograms were taken. The skull gave evidence 
of the most marked*marbling of any pz sent of 
this series. Density was markedly increased in 
the anterior and posterior clinoids, on the floor 
of the sella and extending well out што the 
wings of the sphenoid. The air space beneath 
the sella was obliterated except for a small area 
anteriorly. The mastoids were completely 
dense. The other bones of the sku] ard face 
were normal. The spine and ribs were denser 
than when first observed. The dense band at 
the upper end of the humerus was 5 mm. thick 
and at the lower end 2fmm. thick. Tae upper 
two-thirds of the shaft revealed mereased 
density. The scapulae and clavicles revealed 
involvement. The entire pelvis gave ^vidence 
of increased density, which was lezst marked 
in the ischium and pubis. The floo- ef the 
acetabulum was definitely involved. The dense 
band at the lower end of the femur wes 5 mm. 
thick and the bands at the upper enc s of the 
tibiae and fibulae were of the same thickness. 
The clubbing or lipping was clearly shown here. 
The head of the humerus was 15 by 7 mm. and 
the head of the femur was 9 by 3 mra. In the 
center of the head of the femur ther was a 
dense dot which might be the beginaing of the 
marbling process although in the other »ones it 
had started at the periphery. At examimation in 
1935, some increase in the density of -he sella 
turcica and slight increased density areand the 
mastoid antrum were observed. Tae thorax, 
spine, pelvis and upper part of the femurs re- 
vealed uniform increase of the disease. The 
epiphyses of the heads of the femurs ai tro- 
chanters were now normal in size. The lower 
half of the femur and upper 2 inches (= ст.) of 
the tibia and fibula were very dense. T з lower 
part of the forearm, wrist and hand -evealed 
nly slight involvement. The lower 2n- of the 

та, amd fibula and the bones of tae fect re- 
anges more marked than were noted 
previously, but not as much as were seca in the 
other cases in proportion to the invo vement 
of the other bones. Erythrocytes numbered 
4,540,000 and the concentration of hemoslobin 
was 85 per cent. 






Case уш. F. K., a girl, aged eleven months, 
was first seen in May, 1930. А roentgcnegram 
at this time included the entire spine pelvis, 
upper ends of the humeri and femurs. The only 
changes were a 5 mm. band of densit> «1 the 
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upper end of the hulerus and a sim nd, { 
at tee upper end of thQfemur. — , i 

T-a months later, in April, 1931, гоептарп А» 


gram of the Vertebrae revealed a very nar 
dense запа alogg both the superior and inferioz 

Боге 5% The“upper ends of the humeri gave 
evicence of involvement for the upper 3 cm. 

and the trabeculations here were practically". 
obli-rated. Similar changes had taken place in — «V. 


the uper ends of the femurs. The loweyends + 
: - = SP. 

of the "emurs and the upper ends of hs ка 
reve ed bands which Wre 7 mm. thick." * , 

R--examination in 1933WJisclosed no definite 
evide ace of the disease in tlle skull. The dense , 
bancs in the vertebrae had become thicker. 

The pelvis and upper femurs revealeg am in- 
crease n density. The lower end of theefemur, 

and che upper ends of the tibia and fibula re- 
veal«i definite increase in density whith was 
progressing as in the other cases. There was a 

3 cm. band at the lower part of the diaphysis ' 
of the -ibia; there was some increased density 
of the astragalus and less density of the other 
tarsals. The lower ends of the radius and ulna 
disclosed a narrow band of increased densitf. ә 
The carpals, metacarpals, and phalanges were 
normal. 

The remaining child, D. К.да girl, agf nine, 
was first seen in 1929. She is not incluged with 
the “cregoing cases, as no evidence of the dis- 
ease was present. She was re-examined оя 






in 1635, but still no evidence of the disease yas , 
obse-ved. Instead, there apparently was 
slightly less calcium in her bones tħan *in 


normrxcl bones. А 
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Echt cases of ostegpetrosis (marble 
bones) are reported; the condition occurred 
in th-ee generations of the same, family. 
Five of these patients were examined ate 
various intervals during the preceding five • 
years and the changes found have been e* 
noted. . 
The disease can be transmitted by either 
sex end affects both sexes equally. 
The disease has been divided into ‘ 
types a "malignant" type and а "Denn 
type. according to th&gourse it runs; this 
course can be predicted ®ughly. 
The ages of th&gpatients vari 
eleven months to sev m (WoO years. 
There may be no symptom Of thai 
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baa always widespread throughout the skele- <- McCrxz. D. J., and Bram Er, C. Ostecp tosis 
* су. - .  m-rb:e bones) in an infart. 4m Y. Dic. Chad., 
ton, and is never confined to a singleebone Oto A EIS ае 
. н - s Је 45, 949-1000. 
ər tc an isolated section of «he bod, 


. 
+ {екв H D. А case of esteopetzosis (marble 


bor -5) complicated by ost-ogeni= sarcom-. AM. 
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ULTIPLE*myeloma is a rare, highly 

malignant bone tumor arising from 
the bone marrow. It is characzerized by 
pain, multiple destructive foci in te bones 
of the skeleton; anemia; and usually by the 
presence of Bence-]dhes proteinama and 
real pathology. It occurs chiefy between 
the ages of forty and sixty, although a few 
cases have been reported in yourg adults 
and  children.?5»1972?! It — metastasizes 
rarely except to bone, and is always fatal. 
Jacobson," in 1917, 
multiple myeloma with a good des-ription 
of the renal condition associated with the 
disease, but it has been only recently that 
much attention has been called to this com- 
plication.,For this reason, major emphasis 
is placed on the kidney patholegy in re- 
porting the following case. 

This pathological entity, now called 
multiple myeloma, was first described in 
1850 by MacIntyre." The case which he 
reported had been seen in аѕѕосы шоп with 
Bence-Jones who examined the urine and 
reported an abnormal finding whieh he de- 
scrmbed as “animal matter"; and Dal- 
rymple* who made the “‘microscc pic exami- 
nation of the two affected ribs." In 1873, 
Rustizky!* recognized this condition as a 
specific disease of the bone ma-row and 
No „that it be called myeloma. 
4, Kahler’. in 1889 associated multiple mye- 
[ота with the excretion of E ence- Jones 
bodies, hence the reference tc “Kahler’s 
disease" in sorfe of the literature. 

Pain is the outstanding feazure of the 
condition. In the beginning, this pain is 
often vague and indefinite, bein» transitery 
in duration and location, but having a 
tendency to be most frequentl ' located in 
the region of lumbar spine. Pathological 
fractures are frequent, particularly in the 
ribs. Often the first indicatior ef the dis- 
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ease is a fracture following slight cadia or 
suddea motion. Neurological sy пузе. 
аге not uncommon. 

Roentgenologicallya the individua 
sions of multiple myeloNa appear,as small, 
round, punched out area varying ine size К 
from 1 mm. to 1 cm. in diameter, the niost 
typical appearance being found in the skull 
in which there are usually multitudingus 
lesions. These lesions are entirely ostgoly tic 
with no attempt at new bone formation 
and appear in the skull, vertebrae, ribs, ster- 
num. clavicles, and later in long bones. 
This condition must be differentiated in the 
roer -genogram from hyperparathyroidism, 
and hypernephroma and carcinoma which 
hav= metastasized to the bones. 

The multiplicity of the bone tunyors is 
a striking feature. It is it parce be 
certain whether the initial lesion 19 a local 
one with early multiple metastases or orig- 
inaces simultaneously in a number ef 
bores. Although the multiplicity has been. * 
emchasized in the majority of cases,,single 
lessons have been reported by Geschickter 
and Copeland,? Rogers, Vendble? (this 
case was single ү" Merch 7 and became 4 
mv tiple on April 16), C gho and Cabot.? 

The blood picture in most of these cases 
is characterized by a secondary anemia 
whch increases as the underlying “pathol- e 
ogy progresses. The flat bones are the first e 
involved and since these are the bones con- 
ta aing red marrow, and since the marrow 
is replaced by the tumor tissue, a marked ` 
secondary anemia gradually develops 
Other than a secondary anemia, there a 
no constant characteristic blood changes 
Toe fact that blood ND showed a pro- 
found rouleaux formati nd thai precipi- 
te-ion occurred ihe red pipet 
b'eod was mixed wit ayem's solu 
was first reported by Reim&nnJZ Fro 
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р ‚„5чср,а finding, he was led to suspect hyper- 
prorefremia and as agcause for this, mul- 
ple rayeloma. He flso reported а rapid 
sedimentation rave. Cases of hyperpro- 
teinem a associated with multiple myeloma 
hate teen reported by Foord,’ 4 cases, 
„егете, Delrue, and Geschickter," Swei- 
gert,” Shirer, Duncan and Haden,” and 
Foord and Randall. High protein va ues 
gre t however, specific for multiple mye- 
‚ aethey are found, though rarely, in 
other cogditions. « 
Tbe »resence 8f Bence-Jones protein in 
` the' urine of these patients is common but 
not*corstant. Geschickter and Copeland" 
fowgd • 15 substance to be present ia ap- 
proxigately 65 per cent of their cases of 
Шы malate myeloma, but by no means specif- 
ic for -he disease. It may be found im 
other conditions such as myxedema, ear- 
cinoma with metastases to the bores; 
osteomzlacia; and leukemia, and vice 
e versa, many cases of multiple myeloma are 
"reported in which the Bence-Jones pro- 
teinugic is absent. The exact nature of this 
substan се is 3 yet understood. In the 
case regort given below, repeated exami- 
nations showed the urine to be negative 
fer Benee-Jones protein, although a heavy 
trace of albumin was always present. 
eIn фе more recent literature, nearly all 
the autaors who have reported cases of 
multiple myeloma have found associated 
patholozical lesions in һе kidneys; but 
they are so varitd that it seems impossible 
to attribute any particular one to myeloma. 
Bell! has tabulated 79 reports from the 
e literatut= dealing with renal changes asso- 
V ciated vith multiple myeloma and added 
11 which he reports in his own article, mak- 
«ng 90 in all. He summarizes the structural 
7 changes in the kidneys and concludes that 
renal in:ufficiency. frequently develops in 
lvaneed stages of multiple myeloma and 
hat in soe instances it is due to arterio- 
sclerosis gr pyeldngfhritis resulting from 
cord corgeressiogs&r prostatic hypertrophy. 
„ Also concludes t Bence-Jones эго- 
Aff forms tubular Asts which obstruct the 
tybulegand fatises tubular atrophy leading 
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to гепа irsuZiciency ; and fartaer, he staze 
that гае renal pathology resultirg irem 
Bence-ores protein is due te mechanice 
trauma ard aot toxicinjurr te the glom=r- 
ul: or tables. ^ 
Fortus, Perlzweig, and Bvrwelj? -n a 
study af the effect of Bence-J оле excretion 
on the kidneys, state thaf the lesicn is a 
tubular obstruction which may be com- 
pared with that "d uw any form of 
obstruction within the urinary tract. This 
explanation vas first suggested by Than- 
hauser and KraussWIn a second rep--t, 
Forbus anc һ.з associates? stud ed the efftc- 
of Bence-pones excretion on the kidneys in 
a patient and concluded tha- althougi they 
were dealmg fundamentally with an o>- 
structive lesion, there were certain pe- 
cularies about it which d fferentictec 
it front o*he- obstructive lesions cf the 
kidney and set it aside as a speciic ome 
dependent on Bence-]ones proteir. This 
peculamty E a cellular reaction about 
the casts. “rem their experimental stucy 
on dogs, rabbits and mice, trey found that 
the injection of Bence-Jones protein caused 
a shock tc tke animals wh ch mani'ested 
itself by vem ting and malaise whick socn 
disappearei. There was no ingury to tke 
kidney epithelium. that culd be szem 
microscepi-al v, and there was no xidaey 
functional disturbance of ary significar cz. 
By proiucmg а chronic part al urinary®b- 
structioa Ir ore of their dogs, they wer? abe 
to “facilitate the precipitation of Bence- 
Jones protein in the kidney tubules” bit 
the ‘orewn body reaction characteristic cf : 
the human kidney was not present. Ге 
concluded tha- the excretion ef «his pec-, 
tein produces а specific anatomical injur; 
to the kidrey if the amount оѓ proceir B® 
large enough and is excretei ever a prc 
longed period of time. The case reported 
below shoves, in addition te the агтепс- 
sclerotic chanzes, a lesion similar tc th: 
obstructive ones described азоте; buz th- 
Bence-Jones protein was consistenth zb- 
sent in the urine throughout the entre 
course of the disease; how=ver, а arge 
amount cf serv v albumin was always Dres- 
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ent in the urine. Unfortunately, Here was 
no estimation of serum protein. The case 
would most probably have show: а hyper- 
proteinemia. 

Perla and Hutner? reported” 2 cases 
which they called "nephrosis. In Case 2, 
the urine contained large amounts ef serum 

albumin but no’ Bence-Jones protein. The 
kidneys in this case sow ed casts ава tubu- 
lar atrophy e but nothing indxative of 
arteriosclerosis or coraplicating nfections. 
The fact that the Bence-Jones p-otein was 
absent in the urine id of little sxgaificance 
betause the case was under observation for 
one week only. 


CASE REPORT 


E. R., white male, aged fifty, emtered tae 
outpatient clinic of Hillman Hosp:tal Juby, 
19, 1933, complaining of pain in wpper ab- 
domen. He stated that the pain moved about, 
being sometimes on one side, sometimes on the 
other. His weight decreased from 145 to 115 
pounds. Patient was admitted to he hospi-al 
for diagnosis and treatment August 27, 1933. 
His chief complaint was “pain in the back.” 
Eight months prior to admission x began to 
develop pain in his back after any form of labor 
and the pain caused him to remaiz i bed for 
several days. He had his teeth extracted and 
the pain seemed to improve. Two weeks prior 
to entering the hospital, he begaa having pains 
again in the lumbar region which row radia-ed 
down the right thigh. It bothere: kim more 
when he worked and he was unable to stoop. 
His past history was irrelevant. 

Physical examination showed a white male, 
aged fifty, underweight, and appare arly in pain. 

* Skull: normal in size and shape. Prpils: react 
to light and accommodation. Noe- negative. 
Tonsijs: ted and atrophic. Nece: negative ex- 
cept for arterial pulsation. Thorax: expansion 
equal, but restricted; pigeon breast configura- 
tion; complained of pain on pressure; breath 
sounds distant but no rales. 
system: arrhythmia with slight 2r acgemen: to 
percussion; no murmurs; sounds faint; blood 
pressure 170/100; generalized ar eriosclerosis. 
Abdomen: no palpable masses. Spize: there is 
a mass over spine of left scapal- which feels 
like a bone. The ѕрёпе is limited и motioa in 
all directions. Skin, extremities, and reflexes 
normal. Impression: Chronic strophic ar- 
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this. Myocardial degeneration. Bone A . { 
of eft scapula. t 
—aboratory findingsWvere as follows: Uri 
rezcaon, асій; specific griyity, 1.004; albumin, 
shsh- trace; sugar, negative; few leukocy tes 
ani*uric acid "crystals; Bence-Jones protzin, 
neza-ive. Blood: hemoglobin, 7o per cent; Med 
blead cells, 3,590,000; white blood cêlls, б 
differential count: Зора посуде, 38 per cent; ` 
læge monuclears, 2 per cent; ncutrophiles, 59 3 
pc- cent; cosinophiles, 1 per cent. No 
tk r. of serum protein. Gastric conteuts: 
ac dity, 60 per cent; free HCl 40,per cent; 
laetic acid positive and oc@ilt blood neggtive. 
Reentgen Examination. The spine showed а 
marked decalcification of all vertebrae «with 
n: merous small punched out areas of desty 
tior. In addition, there was a degenerative 
arthritis with spur formation of all @umbar € 
vir-ebrae. The same destructive process was 
noted in skull, ribs, upper third of humeri, 
ti»ae, fibulae, and femora. 
His temperature varied from 97 to 99°. He 
was given palliative treatment, a body cast 
a>p ied, and discharged on September 1, 19% 
Ee was readmitted October 29, 1933, MC 
g-exter pain in back, legs, and chest. Ong week 
bz Él readmission he had Wn severe pains 
_e est on pressure or motion Фисһ as breathing 
— nos ins g, and it was because of this extreme 
pam that he returned to the hospital. Ме 
sowed marked emaciation, deformity of an- 
tenor chest wall, and peculiar crackling sensa- 
t cns in ribs. At this time numerous ewmifia- 
t cas of the urine showed specific gravity vary- 
iag from 1.010 to 1.01%; albumin 250 to 1,000 
Me. per 100 c.c. ; Bence- Jones protein negative; > 
many hyaline and waxy, Casts, mucus and 
йы cells. The blood examination was as 
pillows: hemoglobin, 64 per cent; red blood 
e 5, 3, 420,000; white blood cells, 9%00 with. 
=2 per cent ly mphocytes and 78 per cent new- 
trephiles; calcium varied liom. 11.9 to 17.4 mg. 
per тоо c.c. ; phosphorus 3 3 to 4.4 mg. per 100 
а: Roentgen examination showed the sam. 
zr-as of destruction in skull, ribs, humeri, 
“enora, tibiae, fibulae, and spine but to a mor 
merked degree. Hypertension, arterioseleros 
and nephritis were present. Patient died o 
Yecember 15, 1933, of Ay*postatic pneumonia. 
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ABSTRACT О AUTOPSY REPOR 
“xternal Examination. Ме chest is elonga 


rregularly flattened showing aspecgliar deformity. 
There is a prominence of the precordial sdgst plate 
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pression of the manubrium and marked bi- 
Gepfession in both mammary areas. The outer 
thickened and there is a 
ле ribs join them. The ribs 
üble and when #ressed upon there is a crack- 
Iihggsensation elicited suggesting frattures. No eẹter- 




















а еогпи:гу of cranial or facial bones. 

т Wwracicé age. There is a well-marked deformity of 
the ribs with numerous old and fresh fracaures: de- 
formities due to thickenings that appear to be czllus 

È formation and numerous fractures witheut b ood 

Dt &traygsation. 

е *ebra$. On pressure, the vertebrae give the same 

"vw el crackling sensation as was noted in the ribs and the 
saw cuts through then readily. The cortical shell is 

* thine*nd paper like and there seems to be бе cr no 

> centrum, the space being filled by red marrow. S»on- 
tanecus fracture of first lumbar. 

m c.l here is a small adenoma, 0.7 ст. n«li:me- 

ter, at the junction of isthmus and right looe of thy- 

* roid. Те is a definite 6 or 7 mm. mass appearing 

like parathyroid at lower margin of right tobe. A 

е similar mass projects below left which appears то be 


continuous with left lobe. These are the only bedies 
found likely to prove parathyroid. A few lymph nodes 
are noted overlying the trachea. No thymus tissue. 

„ Peritoneal Cavity. Negative. 
e /feart. Negative. 
I Lungs. Pleural cavity negative. Little old scarring 
{ at lefrepex and a few shotty nodules scattered over 
t surface beneath n eura. Moderate hypostasis anc 
EA slight pneumonic filtration. Middle lobe shows ar 
area of increased density overlaid by a fibrous de- 








posit. Lower lobe on right shows well-marked con- 
D g 





° Fic. 1. Roentgenggram of the skull showing mul- 
e tiple destructive areas. 


Maulaple Myelar= . 





Ес. . Eoentgenogram showng multine desmac- 
Fre areas in spine and pe vic bor es. 


gesin and numerous pus Gropeets ir bronchial 
lamer. 

Lir. ssentiallv negative. 

“pees Weighs 163 gm. On convex sacface there 
is: sme! firm nodule 3 ст. in diameter ¿nd a caci- 
fied 1- nh node at hilus. Malph кап ccrpuse=s are 
cull wh sh gray and trarslucer t Occasioaally there 
is scactered through the parenchema, ылай -e ow 
wh te medues about 1 mm. in diameter whic. œn- 
taii £ fn caseous material. m 

Kie п>. Weigh 267 gm. Left The sur ce is some- 
what 1i-eolored, a light yellow. Capsale strips<asily 
leaving a smooth surface. Few sri! scars of sartace 
and me small yellow spot abor t 2 mm. im diameer. 
Corte = c mm. thick, pale yelowish white ir celor 
with isional streak of -ed perpeadicuar to 
surfaee. Pelvic mucosa reddened. Welt: 5 асе 
has a nwoater of scars and a few small 2*stic areas. 
Su-face vessels engorged. Tissue 15 more vexcelar 
then ef Orther findings same as left. Adrenz ks are 
brigh- wellcw in color and теби E rzthe- thick anc 
greyi h white. 

Gatr~ stestinal Tract. Negat ve. 

Herd Scalp negative. Calvzrrum cuts with more 
ease ħaa usual and is rather thim, varies from _ to 
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6 mm ма thickness. The diploeis soorly mark=d but 
in th- «wer parietal, on the rmht side, thee are 
several cul. red patches visab-e om mne- tabe and 
here_he-e 15 а lake-like formeeticn cf narrov. 


erative. Brain shows no gross lesions. latera 


Sin- 
uses : 
ventr ces negative. 


834 . 








Fic. 3. Section of kidney showing large casts ob- 
structing tubules and foreign body cell reaction. 
A. Low power. B. High power. 

. 
Femur. The shaft in upper midportion wes opened. 

Cortex of natural density but the marrcw cavity 
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shows regular enlargement. It is stuffed with a quill 
red to yellowish gray marrow of natural sęnsiÌ eng 4^ 






Anacmical Diagnosis: Nultiple myeloma аі 
nephrizis; hyfostatic рпеш па. Es" 

The microscopic examinativ.. of tissue from rips 
and*femur showed multiple myeloma, plasma cell 
type. 4 detailed report by Dr. С. S. Grahar of 
microscopic examination of the kidneyelesion i 
follows: “There is a well-marked fibrosis both as a 
slightl = developed generalized lesion and as frequent д 
small radial wedges in which the glomeruli afe scleroy 
ic, the tubules atrophied and the stroma in 
by lymphocytes. There is arterial an@ arte 
scleross especially marked in the smaller vessels. 
The tubular epithelium is vari@ble in its appegrance. 
In the convoluted tubules the cells are sometimes” 
low or cuboidal and again swollen and filled with 
fine or coarse hyaline droplets. Large nümbers of 
casts zre present in both cortex and medulla. еу 
are sometimes of the usual hyaline type bugin most, 
cases their substance appears denser, variable in 
stainimg reaction and very commonly resistant to 
all stam. The outlines are often irregular or there is 
an appearance of fracturing and again of lamellation 
Markei cellular disturbances are associated. The 
cells сссиг within but especially about the cast 
These are sometimes leukocytes and again they ar-, 
epithe ial. Multicellular masses of giant cell type ar 
sometimes applied to the cast surface. The lining 
epithe ium of the tubular wall is variously d&storted 
and one gets the suggestion thats suffering injury, 1 
mechanical or chemical, by the Cast matgrial while. 
the in ured cells are being irregularly replaced by 
regeneration. Very rarely there is a mitotic figure to 
support the suggestion. There is slight generalized 
increase of the stroma in the medulla. The cellular 
disturbances within the cast-bearing tubules are«he 
same here as in the cortex. 
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“Covrment: A part of the changes present are to 
be credited to the existence of a low grade vascular 
nephrizis. On top of this, (ћеге 15 an acute tubular 
irritat^ve and degenerative lesion associated with the 
presenze of tubular casts of peculiar type. The cast 
materil appears to be of denser structure than the 
commen hyaline cast and it is exciting a cellular re-* 
action on the part of the tissues that strongly re- e 
sembles that seen about foreign materials of various A 
kinds. One is reminded especially of the reactiog 
sometimes seen in the thyroid gland about abnorma 
colloid material that is being attacked by phagocytic 






cells w thin the acinar lumina." y 
EE 
SUMMARY е. 
" : ° ‚ ^" 
A case of multiple yéloma, Which shows 
the trpical roentgen finWyngs an& multiple 


pathclogical fract&gs, has been raggrted., 
Generalized arteriosclerosis and a chronic 
nephritis were present as c&mplications. 
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» c thological report of the kidney 
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wec fff arteriosclergtic form of nephric s 
CORR m: y an afate tubular irritative 
апа ӘРЕ. сгапуе уоп associated wich'the 
pregence of peculiar tubulam casts. Yhis 
pigfure is similar to the findings reporte 
ha orbus and others as being an obstruc- 
tive reaction due to the presence of Bence- 
Jones protein, although this protein was 


nsigtently absent in the urine throughou- 






*the-ourse of the disease. Unfortunately 


;@ 
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- the preteg estimation of the blood was пот 
mada 
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ENIGN adenomata constitute ipprox-- 

mately one-half of all the benign 
bronchial tumdrs \ver reported. The first 
case was discoveredlat autopsy by Mueller 
in 1882, and since then approximately 43 
cases have been reforted which can be 
classified in this grop. Because these tu- 
hors are not generally recognized, even by 
p®thologists, many of the reported cases 
as well as 4 of the 9 forming the basis of 
this paper were originally mistaken for 
bronchogenic carcinoma 5.5? -1.13,20 A 
few have undoubtedly been considered as 
cures of carcinoma of the lung following 
radical surgery or even simple broncho- 
scopic removal. With early treatment the 
prognosis is excellent but if allowed to con- 
tinue untreated the majority develop atel- 
ectasis and extensive pulmorary suppura- 
tion which eventually causes death. For 
this reason the prompt and correct diagno- 
sis is of considerable importance. 

A detailed description and illustratior of 
the roentgen findings will be presented in 
this paper. The entire literature has been 
reviewed and any statistics stated are 
based on the 43 cases found there plus the 
g Which we have studied. A short descrip- 
tion of the clinical and pathological findings 
will be given, however, because of their 
significance in interpreting the roentgen 
picture. The case reports and the clinical, 
surgical and pathological aspects of benign 
bronchial adenomas will be discussed more 
completely in a forthcoming paper from 
the Thoracic Service of the Massachusetts 
General Hospftal. 

A history of repeated hemoprysis over a 
period of months and years should at once 
suggest the possibility of a benizn bronchial 
adenoma. The hemoptysis, which is de- 
scribed by many authors as beginning and 
ceasing abruptly, occurs in the majority of 
the cases, is usually repeated, may be the 
first complaint and may continue as the 







only complaint. Two cases have beere- 
ported in which repeated hemoptysis Was 
the only symptom for twenty and thirty 
years respectively. ^" A dry non.charac- 
teristic cough, which frequently begomey 


productive, is almost always present. Pain • 
and soreness in the chest is emphasized ty . « 


some authors, 151° and was found ig © of 
cur 9 cases. Pleurisy and repeated bouts of 
pneumonia are common complications. 
Dyspnea is not a prominent symptonyseut 
severe attacks on lying down have been 
reported, presumably due to a peduncu- 
lated tumor rising suddenly into the 
trachea.?? 

The age incidence varies from eleven to 
sixty-seven years but 50 per cent occur be- 
tween the ages of twenty and forty. dn. 
contrast to carcinoma of the lung, benigi? 
adenomas are found less often in, males 
than in females; 1.е., 21 ps and 31 fe- 
males. å 

The physical findings are those produced 
by a partial or complete bronchial obstrac- 
tien and may vary from nothing at all to 
siens of complete atelectasis of an, епфїге 
lung. As the disease progresses all the signs 
of chronic pulnonry suppufation may 
develop. 

For a description of the bronchoscopic 
findings, the reader fs refesred to the 
numerous papers already published by the 
bronchoscopists who are largely re$ponsible 


for the rediscovery and recognition of this, 


tumor.?:3.9.13.15,19 
The treatment of these cases is also in 


great part a bronchoscopic procedure. Thess 


rumor can be removed through the bron- 
choscope if it does not extend outside the 
wall of the bronchus. Such methods as 
diathermy, pieceme? e emoval¥with biting 
forceps and the placitof radă seeds ia 
rhe base are Aen Repeated 
Ьгопсһсоѕсоріеѕ are usually required t 
completely destroy the tuos. When bror- 
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* Fic. те. Case 1. The tumor was found by broncaoscopy partially obst-weting the left lower lobe bronchus 2 
inch below the opening of the upper lobe bronchus. The atelectasis shown in the abov- fi m disappeared 
after removal of the tumor but the high left diaphragm pecsistel. 

Fic. 14. Case п. Tumor 0.9 by 0.7 by 0.6 cm. found on Lrenchosso^s, and later confened by aatopsy, 
partially occluding right upper lobe bronches. The aarrcv band of atelectatic lung tiss е seen in the first 
© tight interspace was the only roentgenographic evidence ef the tumo-'s presence. 





Fic. 2. Cafe ш. Pgfunculatgd tumor complete y intrabromcos partially obstructing b-orchus ze right 

ə lower ard middle lobes w@ found on bronchescopy aad ccrfirm d by oseration. Thg mas sen їп the right 

н hilus is produced by the tumor together with an area of a-e ectasis and suppuratión in the upper medial 
part cf thel lavePlobe (see also Fig. ga). 
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chiectasig and pulmonary destruction are 
present, or if the tumor extencs outside 
the bronchial wal, radical surgery such as 


lobectomy or pneumonectomy is ind- 
cated.*-? Deep roentgen therdps is of 
doubtful value, although cessation of 


hemoptysis has been reported rollowing its 
use.?0 . 
Grossly the tun 











r is attached to the 
wall of a larger brondbus usually by a broad 
pedicle. Although th@majority ате entirely 
endobronchial, occasfpnally the tumor ex- 
ténds through che wdll and a second mass 
d®velops outside the bronchus. The size of 
the tumors varies from a few ma limetezs 
to that of grapefruit, as was seem in a case 
reported by Kramer and Ѕот.? The surface 
of the tumor is smooth and often lcbulated. 
It does not infiltrate the lung parenchyma 
locally or metastasize elsewhere. The lung 
beyond the tumor shows vary ng amounts 
of atelectasis, bronchiectasis, pa-enchymal 
suppuration and cornification. Empyema 
is a frequent complication of trese cases 
which have extensive pulmonary infection. 
Two patients reported by Сере? died 
from uremia and at autopsy showed extea- 
sive generalized amyloidosis die to the 
long standing pulmonary suppuration. 

Microscopically the tumor has often 
been incorrectly diagnosed as a carcinoma, 
probably because a benign bror caial ade- 
noma was not known to exis-. The exact 
origin of the neoplasm is still ro: definitely 
established, but it probably anses either 
from the mucous glands or their excreto-y 
ducts." The histologic picture is one of 
anastomosing columns of сиЬл41а1 ces 
with a tendency to glandular formation and 
an absence of mitosis. The stroma is often 
richly vascular which probably accounts 
for the tendenfy to hemorrhaze. 

The roentgeaological findings are almcst 
solely those of bronchial occlusion of vary- 
ing degree depending on the size. location 
and length of time that the tumor has been 
present. The tumor itself is rarely sean 
because it is so small and usually is ob- 
scured by the colfapse it has produced. It 
is conceivable that the tumor might be so 
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ncg*tive dud sud a 
perzed."* Foréunately the™roentgenc¢ 
o: al our cases have shown definite pa 
ogy. In addition to roentgenosgopy 
the usual posteroanterior films of the chest, 
the straight lateral view as stregsed by 
Hampton and King? has become indispeng e 
sable for correct diagnosis andeaccurate * 
localization. 
Eecause these tumor grow 50 еу, 
{неге is a long period during which the 
bronchus is only partially obstructed.*One 
would expect the dependent lung to gyew 
either atelectasis or an obstructive gnphy- 
serra. All our patients developed ав 
and in no instance was there апу evidence 
of an obstructive emphysema. The atelec- 
са5:5 can be divided very conveniently into 
three general types depending on the d-- 
g»e- and location of the obstruction. œ z 
The first type occurs when there is par? 
tial obstruction of any large bronchus. The 
involved lung becomes T. radiant than 
rernal and usually showsMinear,areas of 
jacreased density produced by the bands of 
ате ectatic lung tissue (Figs. 1 and 2). The 
Gaphragm is frequently elevated, moves 
poorly on ie ation and the mediagtinum 
1 ;oxes toward the involved side on inspira- 
toa. This топол of the medifstinum as 
sce: during roentgenoscopy ог on films 
made at inspiration and*expiration is of 
great diagnos'ic significance: fer any type 
cf bronchial obstruction and may be the 
fre clue towards the correct diagnosis. e 
in the second type there is complete ob- , 


sraction of a secondary bronchus causing , 4 


total atelectasis of the dependent lung. The 
cel apsed portion can now be seen as a 
triangular dense area usually along the 
е heart and spine (Figs. 3 4 and 

. It is possible for the shadow of the col- 
aci lobe or lobes сн ompletely 
hidden within the hear i ес nd even 
cv-rlooked on casi] examination (Fig. 3). 
The diaphragm may Бе in normal position * 
and move fairly well on rsyRration. The 
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"tg. 2 Case iv. Tumor 1.5 by 1.0 by 0.7 ст. completely 16а lumen of bronchus to right micdle and er 
„ lobes was found on bronchoscopy, and an adjoining tumor mass 1.3 cm. in diameter -utside the bror cus 
„ ә was later discovered at operation. Note the absence of the | git hilus, decrease in the vascular m ir<ings 
thre aghout the right lung field and the increased ders ty coscaring the right heart vorder “The em p-y- 
semetous upper lobe fills the entire right half of the chest. The lcwer and middle obes are compbtcly 
collapsed and сап be seen in the lateral view as dense bards runring from the hil to the ciaph-azm 
(see also Fig. 94. 
е 
. 
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Fic. 4. Case у. Mgsts was fgund on bronchoscopy сот > etely осс1ибїпр lumen to rigat middle enc lover 
e lobes. The roentgen findik, are essentially the same asia Figure 3. In addition to obser ring the right leat 
: borc*r the collapsed lower and middle lobes-also obsccr? the diaphragm. The lateral dew was teken after 
„the sumor jmd been removed and lipiodo injected and it show: a moderate degree cf bronchiectasis (sse 
also Fig? gc). 
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Fic. 5. Case vi. Tumor found at the frst bifurcation of the right lower lobe bronchus at autopsy. Shift of 
the mediastinum to the right on inspiration was ncted duriez roentgenoscopy. Note the dense area obscy- 
ing the right heart border in the posteroanterior view and t= right diaphragm in both views. е 





а b е 


Fic. ба. Case уп. Tumor 1.5 by 1.9 ст. was found оп broncsoscopy and later by ggeration tobe completely 4 
obstructing the left main bronchus. There isa marked permanent displacement athe ггасһеҖапа medias- 
tinum into the left lung field and homczeneous density thraughout it. 


Fic. 62. Same patieng five months after total left рпеш» соту. The Sig return of the heart towards, 
. . . . . - . ` c. 
the right side is due to postoperative pleural effision wh=h was much more extensive shortly after the 


operation. ee 
~ 
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Vic. 7. Case уш. Tumor 2 by 1.5 cm. completely occ ud rg left main bronchus was fou «d эу | roncheseoow 
› and later at autopsy. The films show partial and later total collapse of the enti Eft ung. 





- 
° 
b 
Fic. $4. Sam- case as Figure 80 añer injection of 
оодо] threugh a catheter placec ina sias tract 
which communicated with the толса. Note . 
s the fling Ф fect produced in the 3p odel co umn 
\ . by the tumer itself in the left masa E rorchus. а 
e 


e. ~ Tr . ~ E > 
“Fic. 82. Case тх. Tumor completely obstrueting eft mair Erenclus found by broncho: 4 y. Оуег-ехрөѕ=1 
film taken after bronchoscopic removal of part of the tumor o/cwed by lipiodol injectien. Note te 
large bronchiectatic cavities filled with lipiodol and air. 


» 
mediastinum may also be in normal posi- 
.° tion and noesħ#t during respiration. 
The irvoWed Pa field may be of rormal 
size but will sw incrfised radiance and 
е . - 
a decrease in fhe number of vascular mark- 


ings as compafed with the opposite side. 
-— е 


The hilu: skadow becomes reduced ir. size 

and appears fanned out. T -ese fr dings are 

due co the compensatory er paysema vica 

takes place in the remaining obe o- l5b es, 

so that b> hy perexpandihig -h2y sventacli = 

fill the soace previously occ iped by -he 
Y 


-- 
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whole normally expanded lung. Caly long- 
standing" bronchial occlusion, such as is 
seen in benign tumors, will permi- all these 
changes to take place. The elevat on of the 
diaphragm, shift of the mediastmnum and 
narrowing of the intercostal spaces which 
one usually associates with collzpse need 
not be present. 

The third type oNatelectasis occurs only 
when the tumor is skuated in zh= right or 


left main bronchus¥and has cempletely 
occluded it (Figs. 6o) and 


8). The entire 


a b 


= Я - «еге 
ard v showing block. а. Same case as Figure 2. Note “сар forma- 


Fic. 9. Lipiodol injection of Cases 111, 


Harold O. 


Peterson 





and was found to be an excellent me 
for demonstrating the level and extent of 
the bronchial occlusion, as well as the Con- 
dition of the lung bevond the tumor. In 
one patient the adenoma itself was'demon, , 
strated by injecting the lipiodgl into à, 
tract which connected th te 


sinus 





€ 


бен " produced by the tumor in the des lower lobe bronchus and also the Jipiodol coating of the right 


middle lobe bronchus; 4, same case as | wure 3; "' 
с, same case as Figure 4. “Сар formaron" 
The filled bronchi are all part of the uppet lobe. 


half of the chest is extremely cemse, ob- 
scuring the outlines of the heart and ribs; 
the media$tinum is permanently displaced 
into the involved lung field; the i 1tercostal 
spaces are narrowed; and the dz paragm, 
which is elevated may even show pa-adoxi- 
cal motion. Sometimes small fl 31 levels 
with air bubbles can be seen v thin the 
homogeneous density indicating the pres- 
ence of pus and secretions in the dilated 
bronchi or parenchymal abscesses. Empy- 
ema cavities occur most commor (> in this 
type of case bu: ft is usually impossible to 
distinguish them from the extemsive pul- 


f 


cap formacion" just above the right middle lobe bronchus; 
difficult to reproduce becausg of the light quality of the film. 


bronchus containing the tumor (Fig. 87). 
The lipiodol column usually ends in the 
characteristic “сар formation" which may. 
even show the lobulations of the tumor" , 
(Ее. 9а, Рапас). We have not had sufficient * 
experience with lipiodol injection in these 
cases, however, to state whether it can be 
used ro differentiate a carcinoma from a be- 
nign adenoma. Beutel? in 1933 stated tha 
there had been onlye2 reported cases in e 
which lipiodol had been used а a block 
demonstrated an@in theMthe polypoid na- 
ture of the tumor had not bwen recognized?’ 
He was the first to make «hi observation 
. 


"- 
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- 5 ntgenoscopy plus ‘pos- 
terior and lateral roenfgenograms, if 
dfne,with a knowledge of the clinica! his- 
‚ тоў. sh@&uld suggest the possibility of a 
benigr bronchial adenoma, or at least 
afford sufficient evidence to warrant Ьгсп- 
€hosecpy. Lipiodol injection will give added 
" wformatfon by accurately locatirg the 
mor and demonstrating the conditien of 
{Меп beyond ft. The final diagnosis can 
only be made by microscopic examination 
of the tumor itself. 


е. À 


CONCLUSIONS 


ў, Biss adenomata make up approxi- 
" magely ope-half of all the benign brenchial 
tufnors. 
2. The history is fairlv characteristic 
because of the long duration and the re- 
. peated hemoptysis. 
> È ~ . 
æ © 3. The roentgen findings are largely 
those,of atelectasis of varying degrees. 
4. Bronchoscopy and biopsy are neces- 
sary to gefinitély establish the diagnosis. 
à ПЕЕ?) E 
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Lioyz М. 5. Report of two chest cases he cand 
feacares of special interest. Jew Yore Sta йй 


‘ PNEUMOTHORAX 


К. SYCAMORE, M.D. 


HANOVER, NEW HAMPSHIRE . 


By LESLIE 


DIOPATHIC gpontaneous paaumotho- 
гах is а cona * oNwhich has arovsed con- 
siderable interest im recent years It was 
recognized by McDo¥ell and by B-unniche 
as early as 1856, and\contributioms to the 
subject were made b¥ Hall’ in 1£37, Gal- 
[t was at 


MR in 1888, and Zahn? in 1892. г 
t considered to be a rare condition, but, 


as is so often the case, once the clinical 
entity was recognized and interest aroused, 
it was proved to be much more frequent in 
occurrence than was previously s. pposed. 
Biesenthal and Snyder? in 1932 found 200 
cases reported in the literature u> to that 
time, and added 12 of their owt. Kjaer- 
gaard’ in the same year mentiors 220 cases 
in the literature and gives a careful sum- 
mary of 51 cases of his own collected over 
a period of twenty years. In his monograph 
he gives an excellent discussion c1 the en- 
tire subject of spontaneous pneumothorax 
in the apparently healthy. О brechts!’ 
found 2 cases in 2,200 hospital patients 
suffering from pulmonary disease, and 9 
cases among an unselected series of 5,500 
outpatients. Wood? in 1931 reported 7: 
cases from the Mayo Clinic. In the past 
ten years, numerous contributiots to the 
literature have been made. Therebore, this 
condition, zlthough it must stil be con- 
sidered uncommon, is by no means rare. 

Various causes of idiopathic spc ntaneous 
pneumothorax have been advanced. In his 
early contrsbution to the subject, Zahn? 
gives four possible etiological fa-tors: (1) 
rupture of an tmphysematous vesicle; (2 
rupture of a pleural emphysematous bleb; 
(3) a tear of the lung by tractiom from an 
adhesion; :4) atrophy of tae visceral 
pleura. Kjaergaard has estabis:ed from 
autopsy material that idiopathic spon- 
taneous pneumothorax may occur from 
rupture of air veSicles arising ei-her from 
scar tissue contraction or from localized 


' 


. 
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T 
emp iysematous changes withouteany (ar 
tissue formation in their vicinity. 

Scme writers? 18. have considered this ‘ 
conc tion an invariable indication of tubers • 1 
culesis, either healed or active, holding that * 
the -upture of the lung is due tq a supe 
ficia. focus too small for*clinical or re 
genc graphic demonstration, or that a sali 
subpleural focus may rupture and then 
undergo healing because of the cell 
Since in autopsy material scar tissus, ves- 
icles have been found most komeni at 
the apices, itis probable that marty cases of 
idiopathic spontaneous pneumothorax are 
fron: rupture of a vesicle developing in the 
scar of a healed tuberculous focus. In the 
acacemic sense, therefore, they may be ef. 
tuberculous origin, but from a practical ** 
viewpoint they are non-tuberculous. Kjaer- 
gaard’s careful follow-up of his cases hases- © 
tablished this condition as &tirely,cistinct 
from any form of clinical tubaggz:osis. In 
this connection, however, it is well to Pe- 
member that spontaneous pneumothorax * 
is ас times the initial symptom of pulmo- 
nary tuberculosis,5 and no case should be 
dismissed without a¥areful check-up of the 
lung after re- expansion. 

Congenital cysts havé bgen demon- 
strated to be a cause of іо іс ѕроп- 
taneous pneumothorax.! 16.19.2 4 In some 
cases it may be difficult to differentiate be- 
tween a congenital cyst and an emphy- • 
sematous bleb, and undoubtedly some con- , 
fusion has arisen in this respect. Several  * 
cases have been reported, however, in 
which the congenital cystic nature of the 
lesion has been proved. А 

Along more speculative linesy the theory” 
has been advanced $f congenital weak- 
ness of the lung tissue, making it sus- 
ceptible to emphy b enai vesicle forma- 


-~ 
пољ,» 17 the occurrence of 2' cases in the™ | ` 


same family! ? lending supPorwo this‘ у 







e 

and Ehrlich? postulate 
generation of the visceral 
replacing the superficial cells 
by cqitact with the parietal 

duringespiration. e 
die the diagnosis of idiopathic spon- 
: cuse pneumothorax, certain pitfalls 
should be borne in mind. Clinicall-, pleu- 
risy, lymbago, and arthritis may be diag- 
к. enosea.* 11° Occasionally the symptoms of 
* the paeumothorax may simulate an acute 
Аз; pez akdominal emergency,?.!! even lead- 
iM до operation. Roentgenograpaically, 
a hé deagnosis has been mistakenly made in 
cases of congenital cystic disease? of a 
t [læge emphysematous bulla, and of an ex- 


ta 


tens tuberculous cavitation.’ Hedblom, 
in d®cussyig LeWald’s case,!? mentiens the 

T oşsibiligf of congenital absence ef the 
lhg. 


Кеслггепсе is common in cases cf idio- 
pathic spontaneous pneumothorax. № may 
- be relapsing (on the same side), alteraating 
w= “(on al-ernate sides in successive attacks), 
or Бетега! (on both sides at the same 
time). Figures on the percentage of cases 
showixg rec nces vary from то per cent? 
or 20 oii cali 45 per cent.? The number 
of recurrences is usually one or twe, but 
* many more may be met with. As many as 
eighteen attacks have been recorded. * The 
interval between attacks is usually a few 
, months, But may b@as long as twenty- 
three ysars.! Of peculiar i interest is Hirsch- 
boeck's case, with seven recurrences ia 
twenty-on ЙҮ, each coincident with 

the onseyfof menstruation. 
. Tens'on pneumothorax is a grave fern 
. of spon-aneous pneumothorax. Kjaergaard 
e had ro such cases in his series. Prompt de- 
* compression is indicated as a life-saving 

measure. 

The case here reported is of the rela»sing 
| type, aid in one attack showed a pro- 
""nouncec $ension pneumothorax. It :5 of 
-* particular inrerest* because. the emphys- 
ematou: bulla which was apparently the 
etiological fagr was plainly visible on 
the roer tgerfogram. In only one of Kiær- 


7. y^ fas the lesion demonstrable 


Recurrent Idiopathic Sponteneous Pneumothorax 
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roen-geaographically, amd he makes the 
stctament regarding it shat ‘this rocat- 
genozraph c finding is qw te unique.” 

К CASE НІЅТС&Ү : 


R. 5., white male, meat œtter, aged Фіг y, 


was frst seen March 30, 1926. Two years pse- 
„ Suden onset of 
st, enc dyspnea. 


vous у he had experienco? 
pain m both sides of thi с 





Fr. 1. Zorplete right pneumetkeras. Note the 
emph-sematous bleb ргојестг= beyond the 
borde: cf the collapsed lung (атом). 


A рһуѕ лап who was consulted diagnosed the 
condition zs asthma. No roentg2nograms Werz 
taken. The patient gradually improved and wae 
able to return to work in abeut two montis. 
А barniag, cramping sensatior in the right sii- 
of the chest persisted for some -ime. About ene 
year later, he again had a sedden attack af 
dyspnea and pain, similar to t-e frs-. А roent- 
gemog-am of the chest at this time revealed the” 
condition saown in Figure І. The symptoms 
mmprovei rapidly and the patent returned tc 
work in a week. Three weeks later he had г 
third ateack, and for some time subsequent cc 
this, his physician withdrew zi- at intervals 
from his right chest. Figure 2 shows the coa- 
ditien p esent ‘our weeks afte- this third at- 
tack His symptoms gradually Gsappeared ard 
he remamec well until the meddle ef Marca, 
1935, when he suffered a fOurth attack of right- 
sided chest pain and severe dys- rez. de was in 


% 





2. Partial re-expansion of right lung. The bleb 
is again visible. 


Fic. 





3. Right tension pneumothorax, seh marked 


Fic. 
displacement of the mediastinum. The bleb shows 
just to the right of the spine, and from 1 point im- 
mediately below ite an adhesive Lind extends 
across to the chest wall. 


[.єзпе К. Sycamore 
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bed fer two weeks, with on 
the s-mptoms. At this point 
to th- Hitchcock Clinia, and fro 
admitted to*the Mary Hitchcoc 
Hosp tal March 30, 1936. и ET 
Оп imission, the patient presented a picture. 
of exc me dyspnea and cyanosis, with sha 
rapic respiration and weak, thready pulse. е 
temperature was normal. Physical examination 
revecbd the signs of a right pneumothorax. 
Roertgenogram showed a right tension ® 
pnewrothorax (Fig. 3). The patient's x 4 x 


л 


symptoms were relieved by aspiratien of a! 


vp 





е е 
Fic. 4. Partial re-expansion of е right lung. Note 
the striking eimilarity to Figure 2. 


. 
fran the right pleural cavity, b&t repeated 
su »-zquent aspirations were necessaMein order 


to keep the dyspnea under control. Because it * 
wes felt that the adhesion shown in the roent- e 
getmgram (Fig. 3) might play some part їп , 
presenting closure of the perforation in the. — * 
lung, thoracoscopy was performed by Dr. 
M D. Tyson on April тт, 1936, and a cautery 
preamolysis was done, severing the adhesion. 
Seksequent to this procedure, the patient’ зит 
ccr. lition showed progressive improvement and 
the lung partially re-expanded (iig. 4). It was 
a- this examination «hat the гое bleb on the 
right upper lobe was noted (g. 57. The pa- 


t=nt was so much improved EN 


f, 
DU 


e 
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that*he ге ѕеа tgfremain in the hospital Е 
was EN against advice оп Apnl 2 


ym to vide and felt well until May 
j A , уу едал» had a fifth atgack character- 


^ ized by dyspnea and cyanosis. He was read- 
И :q the hospital on Мау 16, 1936, in 
D es ly the same condition ason the first ad- 


mission, except that the symptoms were same- 
— what lets severe. The roentgenogram taken at 
* his time is reproduced in Figure 6. 

т `N Because of the frequent recurrence ef the 

discs Df spontaneous pneumothorax, it was 

# onsylered advisabfe to excise the emphysema- 

кы <. bie» as the presumable cause of the preu- 

*  mothorax. Accordingly, this operation was per- 

fowmedeby Dr. M. D. Tyson on May 23, 1936. 

pathological report by Dr. К. E. Miller 

tollgws: "Study of numerous sections 

finitely identifiable lung substance. 

eature suggesting the association of 

15 speamen with the lung is the presence of Ёїє-б. Right pneumothorax (fifth астсЬ). 2nctk=r 

a great nany macrophages filled with black. adhesion has forme 1. 

carbon-like pigment. Elastic tissue stains reweal e 
ча very small amount of elastic tissue but none in aay »osiiom to suggest ary alveolar æ- 
` rangemeat. No bronchial structures are seen. 
Two types ef surface are seen in the sectioa: 
ene, whi-h is interpreted as being the o-ig-nal 
plewra sartace, has underlying `t a broac bard 
af dense avalinzzed fibrous (155: e. Nc coverirg 
is apparent and there is no infi tration of chs 
region. Coposite this surface is cne which bea-s 
a stral amcun- of inflammatory ezudate in 
spots. Acjacent to this surface there is abar- 
dant infitration by eosinophils, aad а “ev 
polymerphoruckear leukocytes amd sca-térci 
small accumulations of lymphocytes. There авс 
seme occluded smal] arteries. Vascular channe s 
are numerous aid there are some browm pig- 
ment filled phazocytes suggest ng that there 

has been hemorrhage into the t ssues.” е 
The 5a. ien: made a satisfactory recovery гап і 

has hac ro further attacks to date. - 










у 
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Comm-nt. This patient has had five at- * et 


tacks of spontaneous pnewnethorax ia 
three vezrs. An unusual feature of the cas2 
is the Cemorstration on the reenrgenogran 
of the emphyszmatous bleb whica is th- 
presumaale etiologic factor. The presence 
in the pathclogical specimen of &b-ous tis- 
sue and anthrecotic pigment aad tke ab- 
"Xf 5. Enlargement of Figure 4. sence cf amy bronchial structures just:fy = 
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diagnosis, of emphysematous bleb rather 
than solitary lung cyst. Operation was per- 
formed for the removal of the emphysema- 
tous bleb. The surgical aspects of the case 
and tlfe subsequent follow-up will be re- 
ported at a later date by Dr. M. D. Tyson. 


I am indebted 1 to Wr. F. S. Eveleth of Concord, 
N. H., for permiss.^n to use the films reproduced in 
Figures 1 and 2. 
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V + F A BoENTGENOLOGICAL STUDY OF THE 


. HEART SIZE IN ATHLETES* 


| ыо * *By HUGO ROESLER, M.D. 

DSA Б 4 ° PHILADELPHIA, PENS SYLEA NI; = 

у“ A TES , A i Е А К "um А 
E rapidly changing attitude ef car- теу artain а size which is r-gzrded zs being 


> diologists towards the value ef the 
roentgenological method in the study of the 
z eat And heart size is perhaps best ex- 
[~ *presse 1 by the following two citations. Sir 
ч Хт Mackenzie? wrote as late as 1920: 

г. 
nde »d?I am dgubtful if an x-ray exami- 
í хә of the heart has ever thrown the 
slightest light on any cardiac condition." 
Ryt 13 1936 John Parkinson? says in his 


Lueian Lecture: “‘Percussionhad to serve 
and it may still serve as a crude 








to be extruded from our impor- 
ant and growing number of clinica! and 
laboratory methods is the fact that it is 

sa Sferil:. The tokens of sterility are upon it. 
beo oth ng has been added to medical knowl- 

ge or progress through cardiac percus- 
sion “since the beginning of this century, 
amd«q the light of X rays it will shrink into 






e The following case reports will illustrate 
e the fact that the heart of a healthy athlete 


ncertaincases, but the best proof 


at, or slighty above, 0 „upper limits of 
normal and chat a diminution ё in size may 
take place subsequent to discontiiuation 
of the training. s 

The following abbreviators will be used 


for the different diameters: L for ob_ic -—77 
B for broad, T for transverse. Th fer tra 


verse ~heracic, drawn at -he leve cf the 
costociaphragmatic sinuses. Lx В is zvan 
as suggested by Moritz; this preduct is 
proportiena-e to the area 


CASE КЕРОЕ 5 


Case 1. Ареа thirty-six. Hz 1 measles in cail- 
heod. Fourteen years of sziirg, ice ska-iny, 
bicycling and high mcuntaan climbing. Feels 
well. The height is 184 cm. and the weizkt 36 
Eg. Srcorz muscular build. The apical tkr.st 
ts hardly felz. The heart sou-ds are clear, there 
is no basa! accentuation. R=te 64 pe- minu е, 
blood pressure 130/80. The orthodmg-am is 
shown in Fizure 1. 

Case п. Aged twenty-ore. Had pmeun cria 
ат che age of nine and tonaillicis at the азе of 
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eleven. Seven years of football, baseball The height is 167.5 cm., A weigh 87.3! kg. -P 


wrestling and track. Feels well. Tne height is 
170 cm. the weighte79 kg. and the chest cir- 
cumference (expiration) 92.5 cm. Strong mus- 
cular butld. The apical thrust is just palpable, 
slightly outside of the midclavicular line. The 
heart sounds are clear, P2 is modera-ely loud. 
Rate 58 per miny®, blood pressure 118/78. 
The orthodiagram is shown in Figure 2. 
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Fic. 3. Case 111. The solid line tracing was taken dur- 
ing the training period, the dotted line tracing 
after athletic activity had been discontinued for 
two years. 


Dec. 1924 Oct. тез 
L 14.4 cm. 13.7 cm. 
B 11.2 cm. 10.5 cm. 
LB 161.3 cm? 130.2 cm." 
T 13.6 cm. 12.4 Ст. 
gi 24.3 cm. 24.4 Cm. 


Identical findings were present at twee 
aminations in the course of eight monchs. 


ex- 


Case ut. The age was seventeen and twenty- 

* four at the occasion of the two exammations. 
No infection$ since childhood. Three years of 
*ice hockey (at that time the first examination 
was made). Then five years of trairing; no 
athletic activity efor two years (at that time 
the second examination was made). Feds well. 
At age twenty-four the height is 165 em. and 
the weight 67 kg. Well built. The heart sounds 
are clear. Rate 76 per minute, blood pressure 
125/75. The two orthodiagrams, taxe1 at an 
interval of seven years, are shown in Figure 3. 


Case ту. Aged tyenty-two. Tonsil itis six 
months ago, followed by tonsillectomy. Fight 
years of football, baseball, hockey. Feels well. 

4 


| . 





anc the chest circumference (expiration) 98.7 
cm. Stout, athletic build. The apical thrust% 
just palpable, 10.5 cm. to the left of the mid 
line There is a short systolic al ming 


whi-iis not transmitted. P2 is not accentuated, “WS 
Rat- 72 per minute, blood pressure 134/8 һе 
two erthodiagrams, taken at an intervaM®f 
four weeks, are shown in Figure 4. А І 


= 1,8 
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Vic. + Case ту. The solid line tracing was*taken 
du mz the training period; the dotted line trac}:ig 
aftz athletic activity had been@gcontigy@@ fora — . 
рез d of four weeks. \ 


Sept. 1933 Oct. 1933 


ra 15.7 cm. 14.1 cm. 3 А 
Ж 10.4 cm. 9.7 m. 
xB 163.3 cm.? 136.8 mg э 
x 15.2 cm. 13.7 cm. 
"s 23.6%m. 93.5 cm. 


DISCUSSION® 


e 

A ugh comparison of the \ardiac sil- 
houses with the respective cheSgreas as 
well =з the absolute figures proves that we * 
are dealing in all 4 cases with hearts of • 
cons<cerable size. There is no history of e 
signi-cant infection. The clinical findings* 
are 1 ermal and so is the functional state. 
Hearts of this size are by no means a com- 
mon eccurrence. They must, of course, be 
evaluated in соппеспрп with*the tota 
musa lar development, Whit, was excep- 
tional v good in these cases,and most prob- 
ably with the type of atNeticWictivity; \ 
this + discussed later. The regem i 
heart size following cessation Wi 
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© cannot be doubted, the differences in the 
silhðuettes definitely exceeding the pos- 
ble -echnical error. 
That the present status of reentgerolog- 
al леагыышәсазигетепї with its usual 
mitation to one plane only is not 4atis- 
ry and that the goal of all mezsure- 
at is the determination of the volume 
‚ОЁ the heart, I have pointed out pre- 
„уточзїў.!° The orthogonal projection m the 
anterior, view, however, permits of aa ap- 
roximate crude evaluation of the heart 
provided that the chest is symmetri- 
and proportionately built. Many 
have a rather slow heart rate dur- 
riod of training. The amplitude 
s along the silhouette increases 
ingly and the figures for the 
id diastolic size respectively re- 
Significant difference, as 1 nave 
оми." For purposes of comparison, 
orthodiagraphic tracings which depict the 
à diastolic phase may therefore reveal less 
umer:cal differences than teleroentgeno- 
ams which were taken with short expo- 
ure but without consideration of the phase 
cardiaccycle. 
Moray degrees of ventricular hy per- 
tgophy do not appreciably alter the size 
e of the cardiac silhouette, though they may 
alter itsBhape. Excessive degrees of hyper- 
trophy “occur only with clinically easily 
- recognized disease entities and will, even 
without associated dilatation, infiuence 
both size and shape of tht silhouette. 
Heart sife will be discussed in reference 
to the vgitricles. Isolated right atrial en- 
, Іагсеп г is exceedingly rare. Left atrial 
enlargement is typically associated with 
certain cardiac lesions and both are de- 
j^ „tected easily by roentgen examination. 
Heart size will be further discussed only 
in connection with prolonged, streruous, 
competitive exercise. 
м modern times, Interest as to the »os- 
° sible пирс of a&hdetic activity begins in 
enschen? stated that he had 
y ^| meth@ds, enlargemert of 
atives of Lappland who vere 
feom childhood to cover long 
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distaices by ski. Such an enlargemen-, ле 
»ehe-ed, took place in nermal healtay 
pecp wath excessive exercise only аза 
shcuH be looked upon as г physio ozical 
process & :daptation. Отле- investigators 
thought that the heart mesce truly gair-d 
in bulk and certain annal experiments 
were -itzd го support thfcomcep-. A thi-d 
group Holds that the hear- se їп athle=s 
в entrely rormal and іп zood correlatien 
w:tì he development of tae body and par- 
ticulacly of the muscular system. Referer се 


is mace to the writings of oo 
Deutsch,” Kautmann,? Roesl=r” and Steet 


haus;* the contributions of these autho-s 
contan тапу valuable refe-ences ол de 
subject. 

Enhreem ent of the heart is looked upon 
differently эу the physio ost, wao may 
speak cf a normal proces сї adaotat ca, 
and b- the clinician, who looks upon ch s 
сола: аса as a potential source of wsaxness 
of tae contractile power c^ the muscle. It 
is like y that the study of -h= heart cf the 
healthy athlete or hard working manuel 
labore- will bring together -h= twe slightly 
estranzed b-others, the paysiolog st апі 
the clinician 

Tae statements as to -he find ngs cf 
heart sze after prolonged physical ectivit > 
(па: бегу service, heavy manual labos, 
athletes) ar» greatly at уанапсе. Those 
who claim enlargements seen so have qf-ca 
come to this conclusion ei-her becas: 
hearts whic- were not normal tc bezim 
with were ir zluded, or because they ecm- 
pared -heir figures with ce-tzin standards 
without considering the total phvsical de- 
velopn ert. Often, too, averag? figures onl 


were Considered instead c^ -he range o” 


variz tiom. And finally it is conceivakle tha 
a heart which was originalke under s ze wil 
deve o> to nermal size, uncer the induence 
of traiziag. 

Rzu mann’ has stressed -he impcrtar cc 
of the trae of athletic actwi-v. Dynamic 
exercis-s car be subdivided nto tests c: 
speed, where efficiency in lccomorion is 
needed im a given unit of силе; and irt: 
tests cf emcurance, where Ess work is 
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accomplished in the unit of time, and « 

demand for efficiency in effort is made ls 
the muscle unit.eIn the former group be- 
long short distance running, tennis, boxing. 
fencin* In the latter, skiing, nine, cy- 
cling, © ..1mming and running fob long dis- 
tances. Here a geat capacity of the heart 
for a prolonge» increased streke, volume 
is demanded. in the former g-oup (tests 
of speed) the roer.tgenological heart size 
1S, for practical purposes, alway s found to 
be normal. In the latter group tests of 


йш: эу ote a percentage of healthy ath- 
es show a tendency to relatively larger 


silhouettes; nearly always, however, still 
within the norm, if sufficient correlation 


factors are considered. It must be pointed 


out, however, that static characteristics of 


e the body, such as weight, chesz crrcumfer- 
ence and the like do not have too great a 

A. š statistical significance (Roesler ). Thus 
Р marathon runners, bicycle riders, oarsmen, 
skiers, and to some degree swimmers, 


mountain, climbers, ice hockey pkave’s and 
ricksha pullers are the groups where the 
average heart size is relatively high and 
where single cases reach or jus: surposs 
what one might call the upper lmit i: 
mal. 

It is not uncommon to observe d: g 
the period of severe training that ths hea-t 
shadow increases moderately in size durirg 

the course of four to six weeks and recedes 
at about the same rate following се. ансл 

of training. Whether the process uideri: 
ing the increase in heart size is only due со 
a stretching of the muscle fibers or wheth-r 

there is also a thickening has not been 

. decided. If is of fundamental importance, 

. * in this connection, to realize that single 

N e numerous feats of physical activity may 
well cause an @nlargement in the presence 

of a diseased heart muscle. This applies 
particularly to acute infecticns, but also 

to chronic infections or to those which 

have healed but left some damaze. It was 
conclusively shown by Kaufmann’s roent- 
genological and clinical studies that healthy 

soldiers who had*undergone most strenu- 

А ous efforts during the World War for a 
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per ci of two and a half tg threear ! ae;alf. ө 
years revealed a normal heart size суйе 
nuraer of those who had соп thrcu, 
peated infections revealed cardiac enlz 
mea3-; these men had neith cams p^r 
nor -alvular disease. 

"he presence of a fairly lə ө 
line" cardiac silhouette ir ~ 
or ray not have clin’ 
the {viewpoint of boi 
noris This cannot be .dedb 4, 
get Glogical method. 5 

“erther progress in kne .e е! 
ex»ected from anatomic. studie 
be af prerequisites ough. to be 
th_t such a study may bec ut 
The individual in que a 
be-n studied during life ео 
салт data would be ava. : 
infections, bioou 
* cal activity should have bees. con 
20 within a short time of death and the 
r event should have occurred rather, 
"115enly, for instance due to an accide 
or suicide. The anatomical examigati 
rı ist determine the body weight and Һе; 
n. cle weight and the shagg of th 
` а псгоѕсоріс aspici е гопагу 
ciceries end of the heart muscle 15 а cœ- 
qua nos. One will realize that an œ 

portunity for such a study will rarely 

be available. Fi pathologist Kirch re- 
cested many ot hi*colleagues tb send him 

- hearts of 4 chlete >s who had suddenly 

dca and on vim an attopsy had been 
performed. Ir uding cases of Ris own and 
from the liter iture, he analyzecd&he hearts 
о: 26 athletes who died during full physical, 
aet vity and most of them instantaneously. 
Fe concluded that-14 instances revealed 

-idence of either definite or probable car, 
d ас hypertrophy. 

à critical analysis of this material shows 
that 7 cases should be discarded, 6 kecause 
o the presence of definite heart disease 
aid т, a woman, betfuse af y recent des 2% 
Іту. Of the remaining 18 сам, there аге 
feares for both Seart w nd body y 
we:zht available in 8 cases. It [ 
ал increase in the heart fei ANGS- 
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* suis. О be present because thé average 
‚ "ie: vere exceeded but this is apen to 
A y 53. Neither blood pressure readings 
| n during life, nor microscopic studies 
musculature age stated for 






m hese 8 cases. In assuminz that 

E" fac * S were normal, there seem to 

' 7"atomical instances of car- 

> - thletes, with an aver- 
6 "art t of 457 grams and 
м e hear. | ascle weight of 377 

75 d Yy . ^'ves as average norma! fig- 
^ 3 с $82 grams respecively. 


єх» 


athletes 


‘horitic however, consider 310 


These hearts we-e not 
ince but had an elon- 
seems to be nicdv «x. 





SUMMARY 


eFour cases are reported and it is dei: a- 
ated (1) that the heart in heatrcav 
legs may occasionally reach = size 
ich justifies the diagnosis of sight >ч. 


* аыл) that a diminctior mas 
ter cessation of training. 


eRautmann’s concept of tests cf spec 

• and tests of endurance is given in re atic^ 
toa possible cardiac response. Kirch’: арз. 
tomica. studies on the reacts of ataletes 
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IMPRODUCTION 


Hos some time a complete roef tzen ex- 
amination of the heart has :nc uded an 
analysis of*the cardiac contour for the 
determination of individual chamber en- 
largement. This has yielded more useful in- 
formation than the exclusive use of the 
older method of describing cardiac meas- 
urements and configurations as character- 
istic of, or consistent with, certain disease 
conditions. It would appear timely to re- 
view the pathologic basis for the roentgen 
criteria of chamber enlargement, particu- 
larly of the ventricles, and to elaborate 
upon the responsible physiological mecha- 
nisms. This will provide an approach to the 
better correlation of the roentgen findings 
with the functional status of the heart dur- 
ing life, and with its anatomic appearance 
post mortem. 


ANATOMY OF THE VENTRICLES 


There is anatomic justification for шук: 
ing each ventricular cavity inte two sez- 
ments, the inflow and outflow tracts 
(Nirch?). The inflow tract is that segment 
between the venous ostium and the apex: 
the outflow tract is that segment between 
the apex and arterial ostium. Im the r:ga* 
ventricle (Fig. 1, B), then, the infow tract 
is situated posteriorly and 1s bounded by 
the postefior wall, the diaphragmatic sur- 
face of the ventricle and the adjacent por- 
tion of the septum. The outflow tract is 
situated antemorly and is bounded by the 
anterior wall of the ventricle and the an- 
terior larger portion of the septum. In the 
left ventricle (Fig. 1, c) the tracts are not 
so clearly separated, but in general the in- 
flow tract from the mitral valve to the apex 
is situated posteriorly, and is formed by 
the posterior wall of the ventride and the 
posterior portion of the septum: the out- 
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flow tract lies anteriorly and is form b, “ty 
the anterior wall of the ventricle and the 
anterior portion of the septum. The nfuscle му 
about the root © aorta—the deep * 
bulbospiral muscle (1.obb’)-—41 particu” 
larly well developed and forms wirtual:¢ ab 
seperate muscle layer. “These tract a 
easi y studied in waxed heart preparat, 
a cellection of which Dr. L. Gross* has f 
very kindly made available to тесу cône 
necnon with the preseat report. j 
Tae structure o“ 1 
differs as it forms the 
‘The wall of the infl 
мев” гісје is mark 
the vail of the outi. ‚э S1400th. 1. 
ar-ngement natura, uggests a difè 
ev <2 in function of the two segments of 


~ertricles. . 


PATHOLOGIC PHYSI OGY OE jā 
. 
THE VENTRICLE* 


Starling!’ and his coworkers have dem- 
enscraied by п:еапѕ of a heart-lung prep- e 
aration that th: immediate res onse ef a 
vertricle to a jemand for an increased 
эриг of blood i$*dilatation. They state, « 
э. effect, that the work done by a contrac- 
(ion ts proportional to the initial length of 
the muscle fiber, or in*other Words, to the. 
diascolic volume of the ventriclÀ Prolonged 
dilatation ultimately leads to muscle hy, 
реттгорћу. With a normally functioning, 
cardiac musculature responding to in- 
creased chamber output as, for example, іл 
hyperthyroidism, so-called athletes’ heart, 
etc, hypertrophy is always preceded by 
dilatation. This type of regponse js called 
by Kirch tonogenic enlargement of tif" 
ventricle, following? the nclature of * 
the opinion 
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= Dr. L. Gross, Director of Laboratorme 
Hessital, New York City. > 
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e thewutflow tract of the ventricle апс that 

| the ehenge is characterized primarily by a 
KK соте of this tract along with depen- 
bL. an widening. This is the type of ren- 

ot Sear ge commonly referred tc as 
«contae hypertrophy. Actually, "the 
пат е 1g shape and size is primarily the 
c@isequence of dilatation, and the degree 
of associated hypergggphy frequentl- can 
not Ье determin either clinical 
jip .Aroentgenglogical . 5. 
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Fic. 1. Waxed preparation i:i :. norma! hear. а. Ri 
æ | the positon жЕ occupies in Pe body. 
^ . removed, to show the cavity cf tris ventr ..e. e. Ti.. 
= ° 
With inc? uig dilatation of ihe left 
+ “ventricle fie outflow tract widens and 


„lengthe @and the septum bulges i.t» the 
"right. ventricular cavity. The inflow tract 
remain: relatively short but unde-goes 
* hypertrophy of its wall. The apex, which 
In large part is a segment of the outfow 
tract, often shows the greatest change, be- 
coming round and wide. This change is 
MIA  emassocioled wwifh the fact that the apex is 
.° formed onl b thg superficial layers cf the 
heart as Й turn inward in a figure-of- 


D d 










eight fashifh to form theapil llary musc es. 
^» е There беп a question in the minds 
of same а whether concentric h7per- 





CH (ERC „гт 
B. “axed ni raal hear. et» anzerior surface of t e right vene. le 
lett ve_tueular 


Cardiodynamics in Relation to the Anclysis of the Cardiac Contcur се 
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trophy atually exists. The »xperimen-z 
work cf Хугапа and Dock," ctrfirmm2 
that of Chanutin and Bagkxkle,: sz2n s t- 
indicat=g hat it does. They define zom- 
centric hSpertrophy of the ;antricle as an 
increas: qf the volume anc weizht o ts 
туосаш1 fibers caused b» ап increase in 
the wicg® of the fibers. Tes 5 associated 
with a8-mall ventricular ceviry and a 
shorterarz of the total length of ће fibers- 
Eccent-ic hypertrophy, on thë other hard, 










c 


made with the heart n approxim:telw 


cavity. 


tapes a parallel increase in the volume of 
the cav tr and in the wall ct the ventrce, 
the latter being due to leng-hening of tae 
myocardial fi»ers. The conc 1s ers of these 
authcrs z-e of importance im {Ре unde- 
stardinz ef che various cardiac contours 
observed m practice. They atase -hat: 

т. [n time presence of experimeazal rer 
insuffcEr-y the heart of the rat reacts 
to hyper -nson with an onquestonalle 
concenti- hypertrophy of the left ven- 
tricle. 

In а ventricle with constant cor 
tractile гг -rgy a given unit o^ saorterinz оГ 
the muscle fibers will expel a -emparative у 


es 


a 
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large volume (at relatively low pressure) 
if the initial capacity is great, wile the 
same amount of shortening will 3ievelop a 
greater endocardiac pressure, initizl 
capacity being small (with a sm 






output). In this way the conce hyper- 
trophy of hypertension (with отг endc- 
cardiac pressure, and the eccent-X hyper- 
trophy of hype. hyroidism (wx larger 


stroke output) are understood. 

3. The optimal initial size of the heart 
in hyperthyroidism, which must expel an 
increased minute output agains: presurm- 
ably normal peripheral resistance * must be 
greater (in both chambers) then im hyper- 
tension in which there is a norma output 
and an increased peripheral resistance. 

4. When hypertension develops slowly 
it is unlikely that dilatation occurs at any 
time. 

One must disagree with the statemert 
that the optimal initial size of the heart in 
hyperthyroidism depends upon an in- 
creased minute output. The mportart 
factor is stroke output, since the minute 
output can be increased merely Еу increas- 
ing the rate of the heart. It is cls unlikely 
that no dilatation at all occurs im hyper- 
tension; it is more likely, according to 
most authers,® that slight dilata ion ap- 
pears, followed immediately Ly hype-- 
trophy. 

Rodkaminsky" offers an explenation of 
the appearance of concentric hypertrophy 
of the left ventricle in the human. He con- 
ceives of the inflow tract as being the actual 
driving force behind the expulsion of blood 
from the ventricle, whereas the outflow 
tract serves partly as a groove er channel 
through which the blood passes, a though, 
in addition, he postulates an exoelimg fune- 
tion to this tract in the sense tk ar it con- 
tinues the forward motion of th= blood. 
The apex is said to share in the function of 
the outflow tract, but serves, in eddition, 
as a reservoir for the residual blcoi. These 
statements are speculative but асе corre- 
lated with the trabecular structure of the 


е 
* The lowered diastolic pressure in humam hyperthyroidism 
suggests a peripheral dilatation. 
? 
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inflew tract and the smooth walls oféthe » 
cutlow segment. In hypertensic1 then, 
where there is an increase fn th- -^do. 
cardiac prtssure, Podkaminsky belicves ° 
tha: the ventricular responses hyp > 
tonis of the inflow tract with pw: uent 
hypertrophy but no significant dilate ion. 1 
Only when the hypertonus developed By 
the inflow tract 15 yam сепсе does asec- 
encary dilatation « itflow tract occur, M 
and finally a dilat? i the inflow tract. 
In the majority of cases a hypertengye 
heart does not dilate enaterially М \ 
muscle damage occurs although ther 
some few cases in which marked enlarge- 
meat occurs without significant myocarasl 








cier t ordinarily to compensate if 
nary arteries are ade ,uate and rem 
Parhologists are fairly well agreed that 
patnological changes seen in the туё 
cardium of hypertensive patients are n 
due to hypertension but to coronary grte 
disease (Levine!?). 

Myogenic dilatation (Kirch?) „ 
characterized as a progressive datation 
witiout proportionate hypertrophy. Ana- 
tomically myogenic dilatation is charac- e 
terzed by a marked increase in As, width 
anc depth of the ventricular cavity as con- 
trasted to the incr€ase in length in tono- « 
вегїс enlargement. Myogenic dilatation is 
ordinarily associated withea diseased myo- 
cardium and is the response of the ventricl¢. 
to zhe necessity for maintainir& chamber 
output. The increase in diastolic volume, 
must be progressive because the amount of , 
effective muscle per unit of surface area is 
diminished by disease. Furthermore, com; 
рет satory hypertrophy is minimized be- 
саң зе hypertrophied muscle has a greater 
oxygen need, which the often narrowed 
coronary arteries are unable so provider?" 
Wether stroke output в o&sighificancein ¢ 
this connection or not is difflt to deter- 
mine, since Harrfon,? for ехаў е, states 
thet there is a normal str 1 
caxliac failure. 
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rs \ ROENTGEN CORRELATION 
Righ. Ventricle. The outflow tract is 
“6,8 гер «ated Toentgenologically by the pal- 
^ 4nqnic conus segment of the left cardiac 
COS" by the ancerioresurface of the 
р right ventricle. The inflow tract is repre- 
sentec largely by the diaphragmatc sur- 
gi {бсе of the ventricle, and is seen best in tne 
ы” er obliqu '* osition. In ths posi- 
~“ ole to differentiate 


«^ „Поп, it is usual] f 
“nd right ventricles 


* the apices of the. . 


the method suggested by Nemet.? If 


4 Ahepatient is roeated into the left anterior 
que position until the heart shadow is 
E. s@paraced from that of the spine ore can 
usual see roentgenoscopically y, in deep 
iffspHation, a notch occurring with each 
le which differentiates the apices of 
~ ventricles. 
tract enlargement is characte-- 
© an increase in the diaphragmat c 
ace and by a bulge of the c-rdizc 
adow to the right which is seen best in 
e lef- anterior oblique position. Often an 
nagle is seen in the contour below and to 
e right of the shadow of the base ef the 
=æ aortt'n this pesition (Fig. 4, arrow). This 
does nct represent a true angle in the sense 
that it сап be demonstrated as such on the 
* anatomical specimen, but is more a prom- 
тепсе of the right ventricle where it meets 
and pushes the right auricle upward and to 
= the right, Magnified beCause of the dis-anc= 
У. of this point from the screen during ment- 
срепозсору. Derhonstration of this angula 
7, 











tion is said to be pathognomonic of aa en- 
largemepf of the inflow tract of the righ- 
e ventricle (Nemet"). [tis evident that as the 
. outflow tract widens and the apex rounds 
„ and widens, part of the diaphragmatic sur- 
7 face is made up of this structure. 
Further evidence of inflow tract enlarge- 
ment is available in the posteroanterior 
and lateral yews. In the former, enlarge- 
i n by widening of the cardiac 







ngle on the pight upper casdsac 
e latter is probably due to dis- 
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latera. vaew, there is a drrinutjon in the 
size of th= retrocardiac space. 

The changes seen roentg=nolegicilly d.e 
гасі enlargement depenc in a 
re on a rotatmn of thé hear-. 
Eease, there is = rotation about 
imal axis so t'sat the pulmonic 
ent of the letrezardiac coatour 
sed in length а„ «een m postero- 
antener anc right anterior oblique posi- 
tions. The point of division betweem conus 
and left ventricle is seen cleser to -he apex 
than rormally. The conus segment itstlf 
which s usually concave b=omes straight- 
ened o may bulge. There s a cim nutica 
in the rercsternal space as seen in zhe 
lateral view. The rotation may be expleined 
in this case 25 in part due to the pressure 
of the en arzed pulmonar- conus against 
the anterzor chest wall. Since left auricular 
enlargement occurs early ir mitral cisease, 
I bel eve that the pressure of this structure 
posteriorl* assists in the preduction of the 
cardiac ro-ation. This will aso expla n way 
the left awricle when enlarged is по: com 
monly seen on the left cerdiae contour 
(Assmann). It is important то differenrict- 
the pu moni: conus segment if possible 
from that duz to the pulmamic arte-z. The 
latter is sicua-ed higher on the left cardiac 








contour immediately under the ‘ acrrie 
knob,” эш жез more and has a later svsto ic 
impulse. e 


In same cases of right sentricular en- 
largement, th2 heart does rot гогате cn а 
longitucina! axis. In emphesemz, for ex- 
ample, this is 5robably due d the fact that 
the dee» chest allows more rgom ^or the 
anterior di action of the ou-flow tract. In 
the case of the right ventricular Fy per- 
trophy of cengenital pulr omic stenosis 
with patent in-erventriculat septum defect, 
I believe сае absence of lef- auricular em- 
largzement то be a factor, aang wita tke 
fact that marked hypertropk г of the inf ow 
tract als» occurs. In both of these illustra- 
tions, thers ts no bulge in the pulmonic 
conus sexmen-. The apex of -he right ven- 
tricle widems znd extends te the left pro- 


ducing in tae ease of the congenital les оп 
a 


ae 
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the “coeur en sabot” configuration ! Fig. 3). 


The lengthening of the outflow tract is 


manifested by a change in its direction so 
that it appears oblique in the posg воапге- 
rior view rather than almost veal, as it 
normally does. Roentgenoscopylr the left 
anterior oblique position, by der Qgstration 
of the notch ane the size of the cphrag- 
matic surface of ine right ventricl clearly 
demonstrates that the enlargeme?t to the 
left seen in*the posteroanterior view is 
actually due to tae enlargement of the right 
ventricle. 








Left Ventricle. Changes in the tx% tracts 
of the left ventricle are not as easy te differ- 
entiate because their longitucira direc- 
tions are approximately parallel. whereas 
in the right ventricle the two directions are 
more at right angles. Dilatation aa hyper- 
trophy of the outflow tract is shown Ьу 
lengthening anc widening. In cther words, 
there is moderate enlargement to :he left, 
the apex is displaced downwards, з pointed 
and shows to a greater degree im the gas- 
tric bubble than normally. Increzsmg dilz- 
tation is shown by further enlargement to 
the left and a rounding of the apex, as well 
as by a bulging into the retrocardaac space 
as seen in the left anterior obi:c u= position, 
particularly in the lower con-o:r at and 
near the apex ( Arkussky!). Hype-trophy of 
the inflow trac- is shown by a rc inding of 
theeupper left ventricular contour without 
increase in size to the left, and Ьу elevation 
of the conus—left ventricle jumetion on 
the left cardiac contour. The apex is seen 
above the diaphragm in such cases. This 
rounding of the left ventricular e#ntour 15 


„also seen posteriorly in the 1е т anterior 


oblique position. With added cilaration the 
apex is broadened and the wrole lower 
left cardiac co:ftour is also rour ded. With 
dilatation of zhe inflow tract marked en- 
largement to the left and upward < seen in 
the posteroanterior view, as well as an en- 
croachment into the retrocardiac space in 
left anterior oblique and lateral -tews. This 
is the condition in myogenic dik tation. 
Left Auricle. When the left amricle en- 
larges, i it does so posteriorly, upwards and 
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> 
to the right. Evidence of ПОТОМ o ` 
this chamber is indicated, there «re, by 
the appearance of its outline бп th. ù ver к, 
right cardiat contour in the posteroan. sor 2 
view, rarely og the left cardiaccaeg рр? 
tweer the conus and the left ventricle, ele. — 
vation of the left main bronci as me dis- f 
placement and compression of the esoph&- N 
м 
» 


\ 


gus posteriorly anc nght (Sehe 
аер). J 
Rizht Auricle. E~.. -of ls СЕ p 
ber eccurs to the rig , upwards and р 
teriocly. It is difficult to demo Tate vit 








of enlargement to the right mat 
inzerpreted in many cases. In the 
vEw a shadow due to an enlarged гт 
avricle often is seen extending into the po i 
terior mediastinum just above the di: 
phrzgm, but which does not displacg th 
esophagus. In the left anterior obliqu 
view, a bulge 1 in the uppes right са Пас 
cenrour is also suggestive evidence. En- 
largement of the right auricle is more oftan 
assumed, however, than actually demon- œ 
strated. š 
The description of the changes due to 
auricular enlargemeht has been fade very 
brief since the subject has been exhaus- 
tively described 1n the literature (see, fors 
example, Assmann?). * | 


ILLUSTRATIVE CASES s 


Case 1 (No. 392228). A housewife, aged * 
tairzy-five, entered the Hospital with a typical e 
bwtory of hyperthyroidism of three years’ ө 
duration. The heart was over-active ande 
showed slight enlargement to the left. The 
sounds were of good quality with a soft apical 
systolic murmur, À2 louder than P2 and ac- 
eentuated. The 1. thm was regXer, 
12c. The blood pressure wag 136/89. The basal 4 
me-abolic rate was plus 4o (t verage of 
*hrze determinatiome) after receiQog Lugol's  J 
solution, 3 minims daily, fer month. e 
Elec анови showed Sus “tachy- 
erance. 
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the ratg 29 
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* Jeg nd downward (Fig. 2, А). Elongation of 
3 —. aft уже ricle was well dempnstratec, being 
out c gum и n to the increase in the trans- 
P verse diame „г. 
m e^ c-examination of the chest was made four 
month; after oper ‘ол. The heart had defi- 
жид 7 diminish. —.: and now had а prac- 
b * P alls normal ‹ ыг Fina. 
ca e 


а е / А 
Fis. 2. C 
Conment. Gladstone, in 4 cases of 
Graves’ diseasé, with an av erage basal 
meta olic rate of ‘plus 33 per cent, found 
the avergge cardiac output was 8.1 liters 
/ «per minute compared with a normal of 

• 4.2, representing an increase of 93 per cent. 

e These figures corresponded to a systolic 

/ output of 88 c.c. per beat in the cases of 
Graves’ disease as compared with a 79 c.c 
output in the average normal. The response 

aw of the deft vegtricle in the resent case, to 
Merecsed ang Qutpu , was dilatation, 
manitestec lehgthening and widening 

of the оо бу tract. Ериг months after 
operation, the heart had returned to nor- 
mal s ze аме to virtually normal shane. It 

is possibleg ft, with the removal cf she 
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ә 
£ шна thyroidectomy was perfommed. cause “or Cypertrophy of the left ven-nri-le, 
А rc *..genogram of the chest before opera- the msc fibers returi to norma .ize 
, tie 5 wed dn enlargement of the heart to the 


Goes a skeletal thuscle under si ni- 
ions. However the more ikely 

is that the elongation znc 
f the left venaricle ncted roant- 
ally were due сї”. Яу to dilata- or 
t this was the  *iditioa thet re- 
ceded 5n removal of the cause. There is 
nc mentgenological method for de-e-r-in- 


mim 25 
la - €On 
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„азе of Graves’ glisease. А. Before operation. в. Eo: - months after subtot-] th yrolCectom у. 


è 
ing tie actual degree ot һурегїгорһ= -n- 
volved. 

“hes case did not illustrate a common 
‘indir g т cases of Graves disease, namely 
а kube in che left upper cardiac сотов г. 
Fher- к evidence to suggest that this iml- 
ing is c 3e to a dilatation of the pulmo: ic 
arter-, which also recedes follow: ng cessa- 


tiom c f -avrotoxicosis (Ma-golies, Rose aad 
Weooc!, 

Case л (No. 345322). A doy, aged tweke, 
entered tie Hospital with mcreasing bhucness 
of the sain end mucous membrar es, сїз Ъ!л 
of the frzers and toes and old prrpuric «p ts 
on ће : iin. The heart wags enlarged te seh 


sides; ix rhythm was regular. There was a 
faint systolic murmur over the apex ‘ust to тле 
. 
. 
- 
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left of the sternum and an entirely sparate, 
loud systolic murnur over the aorta. P2 was 
not accentuated. The liver was mo kately 
enlarged. Blood examination revealeg a fairly 
marked. secondary polycythemia, Фс hemo- 
globin being 138 per cent. Electrqfar fogram 
showed a left ventricular prepondgrance, ТГ: 


prominent and upright, T3 sharply Qverted. 








There was high voltage in the main dfFection; 
rate 120. 
Roentgenoggams of the chest (Fig. 3 showed 


a marked enlargement of the heart to the left 


~ e 
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ular seotal defect, pulmonic stenosis, mafked 

hypertrophy of the outflow and inflow tfacts 

of the right ventricle, patent foramen ovale 


and dextroposition of the aorta (tetralogy of * ^ 
Falls), : ~. — 
Con ment. The roentgen evidenceydefis 
nitel indicated a right ventriculér hyper- 3 
trophy and dilatation. The “coeur dh 
sabo- configuration ъ absence NS `_ 
bulge in the pulmc aus region waw ^» 


of the heart one? 


explainable by a ro 





A 


Fic. 3. Congenital hear- disease—tetraloz* of Fallot. Postqgoanterior 


Ы (А) and ler anterior 
with rounding of the lower left carc iac con- 
tour. There was also a slight elevation of the 
right vasoatrial angle in the poster запгепог 
view. In the left anterior oblique view, how- 
ever, the goentgenogram demonstreted a 


marked widening of the diaphragmatx surface 
of the right ventricle and roentgenoseepy г 
vealed, by the position of the аріса notch, 
that the enlargement of the heart wzs chiefly 
due to the right ventricle, and tha: there was 
no elevation of the left main bronchus. Roent- 
genoscopy in the right anterior oblic ue position 
showed no deviation of the esophams. The 
examination, therefore, indicated marsec right 
ventricular enlargement in both inflow and out- 
flow tracts without significant enlargement of 
any of the other chambers. 

Post mortem revealed a patent interventric- 

e 


e- 


B 


oblique в) positions. 


the -ransverse axis as described in the tex 
above. The absence ofeleft auricular en 
largement definitely excluded mitral dis 
ease. he absence of an enlargem@t of the 
pulmonic artery on roentgen examination * 
was confirmed by post-mortem findings. ' 
This placed the point of increased resist. 
ance at the pulmonic valve. The pulmonic 
stenosis gave rise to a markedly increased 
intraventricular pressure in the right ven- 
trice so that blood passed frog, the highgy > 
pressure side to thé Power prfssure side, ' 
tha: =, from right to left ventcle through 
the patent interventricular septal defect, 
giving rise to cyanosis and marked right " 
ven-ncular hypertrophy. Me dextroposi- 
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findings su 
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- 

Sienificant cardiac findings included a mod- 
егас= enlargement of the heart to the left as 
deter nined Бу percussion. The point cf maxi- 
mi inipulse was nearly in the anttrior axillary 
Эў in the sth intercostal space. There were 
no murmurs. А2 was louder than P2 and was 
accerftuaged. ‘the blood pressure was 190/100. 
Phere was n.cderate peripheral sclerosis. 





Fie. 5. 


Electrocardiogram showed a regular sinus 
rhythm, left ventricular preponderance, QRS 
slurred and of high voltage, Q3 large. These 
Sted muscle damage. 

Roentge(& examipətiøn (Fig. 5-1) showed a 
moderate egMargement of the heart to the left 
with rounding of the lefteventricular cortour. 
This was confirmed by examination ir the 
left anterior oblique position, where an єп- 
largement ойе left ventricular шд ai 
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the тег -осагаіас space was noted. The evidence 
terefe suggested a согсфаїгїс hzper-—phy 
at the eft ventricle with te dila-ation. 
Tae lamer was in conformity with the e ectrc- 







cardiozayghic evidence of muscle de таре. 

(4 Nog 360595). A male, aged fifty- three, 
enterez t Hospital the frst tine win a 
history 0 a sudden onset # nausea, yoni-ing 

^ 
т 
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Four cases of hypertensive neart isese (see text). 


and prececdial pain seven mnths before, xh 
recurren- attzcks since. Orth-pnea and drspn-a 
were inc zas ag. 

Tae hart was found to Бе moderztely ез- 
larged єс ће left. P2 was louder than 42. T'»e-e 
was a гЕће oleural effusior 3 li ers of dud 
beinz rer-oved by thoracentesis. The liver wes 
enla-ged жо three fingers. b=adth below tte 
costal mz -zir. The blood pressure vas 54/02. 


The elecocsrdiogram showed evidemce ef a 


* - 
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right ventricular preponderance, with low T 
waves in afl leads. she curve 5 aueoested marked 
myocardial даўа. 

A roentgenfgram at that time, rd the re- 
port of which is available, showed egtaracment 
of the heart ta,*he left with a cqniguration 
suggesting an aMvanced mitral лол. The 
clinical diagnosis this time wasWo-onary 
artery disease апт tral stenosis. 

The patient re-entered the Hospttl nine 
months later, with increasing dyspre< and 
cough. There was a right pleural effus oa; the 
liver was just palpable; and the cardiac sounds 
were poor. Blood pressure was 160/:1-. Com- 
plete roentgen study at this time (Fiz 5-2) 
showed evidence of hypertrophy and ddatation 
of the left ventricle: there was roundirg of the 
left ventricular contour, elevation of the conus 
— ]eft ventricle junction, and also an elengation 
of the ventricle. There was a straightzring of 
the upper left cardiac contour and a broaden- 
ing of the diaphragmatic surface of toe heart 
as seen in the left anterior oblique »osition, 
indicating hypertrophy and dilatation of the 
outflow tract of the right ventricle, as well as 
dilatation ef the inflow tract. The left auricle 
was enlarged, the esophagus being displaced 
posteriorly. These findings suggested a mitral 
insufficiency. but the rounding of the left ven- 
tricular contour and elevation of the conus— 
left ventricle junction—was in keepirg with a 
concentric hyptertrophy which would be antic- 
ipated due to the presence of hypertension. 
In the light of the clinical data one Fae to in- 
terpret the findings as indicating hypertensive 
heaft disease with myocardial damege. The 
enlargement of the right ventricle suzcested a 
fairly advanced form of the disease. "he left 
auricular enlargement, however, suggested the 
presence of mitral insufficiency. It could not 
be determined | with certainty whethe- this was 
due to organic mitral disease or to a "wactiona' 
mitral insufficiency depending upon the dilata- 
tion of the left ventricle. Vaquez? d-scribec 
the latter as due to outward displacement от 
the papillary muscles so that the chorcae 
tendineae which connect them to tte valves, 
are displaced eccentrically. They no longer 
have sufficient length to permit the valve cur- 
tains to come together during systcle. In the 
presence of auricular fibrillation, the asynergic 
contraction of the auricle may also be a factor. 





А r + - . . 
(c) (No. 389316). A male, aged sixty, entered 
the Hospital with a history of pregressive 
. 


— 
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dyspnea, palpitation and precordial pain a ? 

eight years. During the four days prior td ad- 

mission he had suffered three attatks of suffoea- — 1 

tion lasting «hree to six hours each. " 4 
The heart was found to be enlarged to &. 


left. The heart'rate was 160. The blood pres- S 
sure wes 170/140. Ы ái 

Elect-ocardiogram showed auriculár flutter Ы 
and le= ventricle preponderance. The QRS 
complex was of low am 


tude, RS-T bee ч 
vated m lead IV. Th. cular rate was 300% э 


the ventricular rate wa. 40 to 180. e -° 

Roentgen examination (Fig. 5-3) sho 
enlargement of the heart bow to the right T s 
to the «ft. The left ventricular contour showed 
rounding and elevation of the conus] 
ventricle junction, suggesting concentric hy 
trophy. The enlargement of the left véRtr 
was marked and its contour suggested a myo- 
genic dilatation in addition to the hypertrophy. 
The examination also showed a straightening œ 
of the upper left cardiac contour and aq eleva- 
tion o: the atrioventricular angle on the right. ө 
This suggested an enlargement of the UN . 
ventride which was confirmed by the usua 
findings of this condition in the left anterior 
oblique position. The findings therefore sug, 
gestec dilatation and hypertrophy of* both 
ventricles with myocardial damage. This was 
confirmed at post-mortem examinftion. А 
pulmonary emphysema was also found which 
might have accounted in part for the right 
ventr.cular hypertrophy. In this latter con- 
nection it may be noted that myogenic glilaea- 
tion et the right ventricle may overshadow the 
antic»ated hypertrophic response 8ffthis ve 
tricle to emphysema because of the commas us 
coincidental occurfence of myocardial damage 
in older people. . 

(7) (No. 318689). A male, aged fifty, was 
knowa to have had hypertension (236/120) for 
at least two years previous to his first admis- * 
sion м 1930. At this time he was in cardiac * 
decompensation, the signs and symptoms being e 
those of right heart failure. His electrocardio- 
gram showed low voltage, and inverted Тт 
and lew T2. Roentgen examination at this time 
(Fig. 4—4) showed a marked enlargement of 
the cardiac shadow to the left ANd to a lesseg 
degr to the right. TH egpearanfe suggested 
marked dilatation of both vewWtricles with 
marked hypertrophy of the left. The findings 
ther-fore indicated confirmation of the clinical 
impression of hypertensive heart t disease with 
pe damage. 
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* Пой of the aorta was not clearly demon- 
strated roentgenologically. 
e 


A ° Case mt (No. 396714). A bov,*aged fifteen, 
jmd ac Mese complaining of progres- 


sive dySpnea and palpitation on exertiaf for 

У two yt: ars. The past history included no definite 
"f  eyidence of rheumatic fever. 

| The heart was moderately enlarged to the 

is diffuse. There was a 

d a blowing dastolic 

here was also a loud 


* " lege The apex F 
. umbling presys. 


*« murmur eit the ; 
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Fic. 4. Mitral stenosis and insufficiency. 
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was elevz ced and there was = suggestion of ne 
doubke contcur commonly een whea an =n- 
larged lef auricle protrudes@nthe uppe- rigat 








carciac gauche. Roentgenoscopy in the rigat 
anterter Sgligue position showed a cov,pressk n 
and poste@or displacement of the esopaazvs. 
Examninaggn in the left anteior oblicue pos- 


2 marked enlaf€=ment of the diz- 
phragm á surface of the htar-. The posizioan 
of the afal notch indicated -hat this wes dœ 
toar enki gec right ventricle,cqpfirm21 Еу tae 
prom imence of the upper righ- cardiac coatour 


* 





B 


Possible additional acrtic valvular disease. Poste-oante-pr (А) 


à and left nterior oblique (B) positions. Arrow indicates anzvlad-r on upper right ccatour incios&nz 
right ventricular enlargement 


. 
blowing diastolic Murmur over the lewer 
ternum and at Erb's point. The blood pressure 
was 120/75. Electrocardiogram revealed а r:ght 

e ventricular preponderance and an inversica of 

e T3, lsuggesting an enlargement of the rgat 
ventricle. : 

Roentgenographic examination showed the 
cardiac shadow to be enlarged to the rxht 
and left. There was a straightening of the left 
upper cardiac contour with a bulge in the region 
of the* pulm c artery and straightening ond 
Zlongation 4 f the pujreonic conus region. The 
junction oÑ the pulmonic conus and eft 
ventricle of this contour gvas displaced down- 
ward but the apex of the left ventricle was in 
the usual wmsition above the diaphragm. Эп 
the right quent contour, the vasoatrial arxle 
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with more or less angulation (arrow, Fig. 4). 
The posttion of the apical notch in relation te 
the retrocaraac widening indica-ed that -here 
was, in addicon. enlargement œ е left ven- 
tricle of moderate degree with some elangaticn 
There was Gevation of the left main bronchus. 
In the poste--anterior view, the aortic skedew 
was seer to be smaller than nermelly. 
Comment. The roentgen findings inci- 
cated the presence of a marked enlarg2- 
ment of the left auricle and of tae right ven- 
tricle in bot- the inflow and outfiow tracts. 
There was 2 зо evidence of mcderate cila- 


tation and hypertrophy of the left ver- 
triele. Thes: findings 4ndicated a lesion 
producing left auricular and rigat ventr сі - 

. 

А 
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862 . Marcy L. 
lar enlargement predominantly, that is, a 
mitral stenosis. fhe moderate enlargement 
of the left veutricle would be consistent 
with an additional mitral insuflgfency or 
an aortic insufficiency. In the саф of mitral 
insufficiency, it has been sho experi- 
mentally (Wiggees?!) that the le''Wuricular 
pressure rises d'uring ventricular Kvstole, 
instead of dropping as it usually Pes. For 
this reason, һе ventricle fills more com- 
pletely, increasing its initial tension and its 
diastolic size. Therefore the vertricle ex- 
péls a larger tidal volume. The mecreased 
volumeof bloodisaccommodated argely by 
an expansion of the left auricle and pu - 
monary veins but the pressure 12 the pul- 
monary circulation is not markedly in- 
creased. As a result, right ventricular 
changes are not so marked; in fact, experi- 
mentally, no significant rise in mzht ven- 
tricular pressure has been noted Wiggers). 
The modification in the roentgen findings, 
when insufficiency is superin posed оп 
mitral stenosis, consists in evidence of 
moderate dilatation and hypertrophy of the 
left ventricle, marked enlargement of the 
left auricle, but a less marked night ven- 
tricular enlargement. The pulmonary artery 
may be dilated. The dilatation cf the left 
ventricle is sometimes marked m the re- 
gion of the inflow tract so thet an aortic 
configuration is simulated. 

Phe circulatory adjustmenss, which 
occur in the presence of an acric inscffi- 
ciency alone, are due to the fact that there 
is a positive pressure in the le^- ventricle 
during all periods of diastole. Smce, how- 
ever, in the presence of a mi-ral stenosis 
alone, the left ventricular caviry 1s sma ler, 
the effect of a superimposed aortic insafh- 
ciency does not tend to procuce the cor 
bovinum usually associated w-th the latter 
condition. In general, it may be stated that 
the cardiac contours of these combined 
lesions depend largely on which lesion ap- 
peared first and which is more severe. From 
the practical point of view, it will be real- 
ized that the description of the changes in 
the individual chambers is of more signifi- 
cance clinically than the neming of the 

e 
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Sussman 
` 
anatomic lesions. This is especially frue 
since our theoretical discussion presup- . 
poses a normal myocardium, whick: 1s ot , 
usually present in these combined lesiags, 
The, importartce of the diseaseff'wayocar- 
dium in heart failure in rhe. matic wilvut g 
lar diseases has been stresse1 bY Roth- « 
schik, Kugel and Gross," especially in rè- 


gam to the appeara:.« e о! acute e. 
tis. The demonstr.1 or ^ marked right • 
ventricular enlarger: .ncluding inflow e° 
tract dilatation, does not necessagily Һе 
the grave prognostic significance heregha® , 
it kas in long-standing obliterative p 
monary disease or in a hypertensive hea 
In the latter two conditions, Nep 
found such enlargement usually to indic 
advanced cardiac insufficiency. In rheu- 
matic mitral disease, on the other hand, e 
деб лісе enlargement сап be seen wiX a Ёс 
or even good circulatory state, altho wb 1 
mest cases with demonstrable inflow 
enlargement there is some evidence « 
ра гей cardiac reserve. In this connect 

the recent report of Bland, Jones an 
Waite? is of interest. Along with the dis- 
appearance of physical signs in some cases 
of rheumatic heart disease, they have noted 
definite diminution in the size of the cat- 
diac shadow. One of their illustrated cases 
abo shows a change in shape fromX ty pieal 
mitral configuratiqp to a contour which, 
ene would judge, represents a dilated le 
ventricle. It appgars probable that in the 
acute phase an edema of the ieaflets of the 
mitral valve produces stenosis and insuffi 
cency. Later, when the edema gubsides, 

2 тег a fairly normally functioning valve • 
remains or an insufficiency; the latter will e 
explain the rounded left ventricular con- 
tour with enlargement to the left. . 
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Cases Iv a, 2, c, and 4. Illustrating hyper- 
tensive heart disease. 

(а) (No. 396946). A female, 
entered the Hospital eomplainin 
aeadache and vertigo of four топ’ duration. 
seven years before &dmission theWatient was 
cold that she had hypertension. For the past e 
zwo years there have been recurTent episodes 
of p of the lower extremities. ү 
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E tract followed ultimately by hfpertrophy 
of Ме outflow tract and of the inflow tract. 
e The +.c-onst of a ventricle to increased 
М "eim .idic pressure with srfall stroke 
А output is h ‘rophy withgut dilatation, 
e manifgsted primarily in the | flow tract. 
In the pxesence of a diseased m, ^cardium, 
the ventricle widens in outflow aad inflow 
tracts. The degree of hypertrophy depends 
дп a large measure > _whether a distur! 
А ance in gardiodyn: , s was present р, 
ў viogisly qr not. These principles were ill 
trated in an anglys.s о: cases of Grave. 
disease, mitral disease, congenital cardiac 
` difease, hypertension and myocardial dis- 
cay... 
It is Бепеуеа tha. « knowledge of these 
principles will aid in the more useful inter- 
pretation of the cardiac contour. Such an 
analysis is also made necessary by the fact 
that so many cases do not conform to what 
the textbooks describe as "typical cardiac 
centigurations.” 
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DRUGS AS AN AID IN ROENTGEN EXAMINATIONS  *( 


* МОЕ THE GASTROINTESTINAL TRACT. | 
OF MECHOLYL, PHYSOSTIGMINE} AND BENZEDRINE INe 2 


THE US 


> Оу ERCOMING ATONICITY, SLUGGISHNESS OF \ 


PERISTALSIS, AND SPASM 


` Ry MAX RITVO, M.D. P 


* 

I? 'THE roentgen studies of the stomach 

and intestines, spasm, atonicity, and 
sluggishness or absence of peristaltic activ- 
ity are of frequent occurrence and 
greatly to the difficulties of arriving < 
correct diagnosis. To abolish spasm, bella- 
donna and atropine are recommended by 
most authorities and have been widely 
employed. These drugs, however, have 
never proved effective and during recent 
years roentgenologists are generally agreed 
that little if any reliance can be placed in 
their efficacy. To combat atonicity and 
sluggishness of peristalsis, there was no 
agent in general use till 1927. At this time, 
Ritvo and Weiss! studied. ‘the action of 
physostigmine and found it to be of great 
value in ocercoming these difficulties. Dur- 
ing the past nine years, in our clinics 
physostigmine has been routinely employed 
with success to increase tonus and peris- 
talsis. The problem of abolishing spasm, 
however, remained unsolved until a year 
age when Myerson and Ritvo? studied the 
effects of benzedrine on the gastrointestinal 
tract. This drug appears effective in com- 
bating spasticity of the stomach and in- 
testines and holds promise of being a 
valuable aid to the roentgenologist. At the 
present time, the action of other drugs, in 
particular mecholyl, is under investigation 
in an attempt to find the ideal agents for 
our purposes. This paper will summarize 
briefly our experiences with the practical 
applications of these drugs. 

A brief review of the physiology of the 


ing of this om Unfortunately, the de- 
tails of this fundamental and important 


topic have not as yet been clearly eluci- 
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x It 1s known that, 
'stem, which exer- 
“nach and intes- 

tines, Is com, «o divisions, the | 

sympathetic anu .sympathetic. They 
action of the e_sympathege nerves iefto .,/ 


dated by ph 
the autonom 
Ф 
cises contro 


decrease tonus and s spasm; the рага + 
pathetic nervous syster increases to iS, 
peristalsis and spasti It is possible to 
stimulate or paralyz пе portion or the , 
other of the autonomic . *rvous system with 
resultant changes in the activity of С 
trointestinal tract. The roentgenolog. n, • 


by choice of the proper agent, play upen 
the sympathetic or parasy mpathetic nerves * 
to cause variations in tonus, peristalsis, ag 
spasm, and produce the changes desired 
to aid him in his studies. Normglly, the 
two divisions of the autonomic nervous 
system are in a state of balance; disturb- 
ances of this equilibrium may be as impor- • 
tant as stimulation or paralysis of ope per- 
tion or the other. Some patien}s "under 
ordinary conditions are suffering*tfom ove 
activity of the sympathetic пегуф5, or sym? nd 
pathotonic, while others are. para- д8 
athotonic. It must be borne in mind tha 
BT. wide variations in the tonus and ас. M 
tivity of the gastrointestinal tract are con-, 
sidered to be within normal limits, and , y 
changes which occur after the administra- 
tion of drugs may vary according to the an; 
tecedent state of the organs. The emotions 
exert a powerful effect on the autonom- 
ic nervous system and the gastrojntesti- 
nal tract rapidly reflects a echange ia 
mood. Fear, hate, e&cftement, in fact any 
violent emotion may cause spasm, atonic- 
ity, cessation of peristaltic activity, reverse 
peristalsis, and other important changes in 
the alimentary system; tlf factor must 
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* als$ be taken into consideration 1n study- 
ing fhe effects of drugs. Drugs which cause 

+” changes sixnifar to those of sympathotonus 
. L— М = — 

are called weathomimetic, 4nd in this 

pe and benzedrine; agents 

hysostigmine are 
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upper and middle thirds of the gastric 
lumen being narrowed and, elongated. 
Pressure defects from the -filled colon, 
the spleensgand other adjacen% organs аге 
accentuat f--quently is jfipossible to 
visualize rtions of the stomach and 
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{ Fic. 1. The effect of mecholyl on the colon. The key film, before administration of the drug, shows a markedly ~ 


dilated and atonic colon. Films at intervals after 30 mg. of mecholyl was administered subcutaneously , 
e show a very marked increase in tonus with narrowing of the lumen and increase іп the numer and depth 
e ofthe haustrations. The twenty-four hour film shows extensive emptying of the colonic contents, whereas $ 
previously the patient had been markedly constipated. 


. 
parasympathomimetic. Atropine reduces 
the activity of the parasympathetic nerves. 


c . DRUGS pcs INCREASE PERISTALSIS 
AN JONE 
The atonic stomach is frequently very 
difficult to examine rbentgenologically. 
The opaque meal tends to collect in the 
n lovermost partion of the stomach, pe 
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duodenum satisfactorily; ама defects may 
occur without its being possible to deter- 
mine whether they are the result of intrin- 
sic disease, spasm, or pressure. If there is, 
simultaneously, absence or marked slug- 
gishness of peristaltic activity, the diffi- 
culties of diagnosis are still further in- 
creased. Pressure over «he stomach with 
the gloved hand and reassurance of the 
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patient to overcome nervousness 27У to 

*. terval 


hension %е 
always be г 
period ^f ti 
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repeat “зе examinati. 

of hours or days, wit 

and loss of tin `.: comp. 
gen studies. Now, howe 
possible, Ьу, giving the p: 
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Fic. 2. The effect of mecholyl. A. 15 
the oral administration of 50 mg. o: 
ately severe reaction which lasted about fort; 
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suitable drug, to complete the stud:es at 
once. In the type of case under discussion 
mecholyl or physostigmine usuaiiy pro- 
duces the desired effects. 

Mecholyl is parasympathomimetic and 
causes hypertonicity with increased peri- 
stalsis. Its effeets are visible in the entire 
gastrointestinal tract. It is a cholin deriva- 
tive and chemically is acetyl-beta-methyl- 
cholin. The best results are obtained after 
subcutaneous injection, the average dosage 
being 20-30 mg. When given orally, the 
changes are inconstant and less satisfac- 
tory. The first effect, visible in five to ten 
minutes, is a heightening of tonus; this is 
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bein Sed by a marked increase in 
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pe ral deep, powerful waves being 
altaneously. In the cglon, there 













м ing increase both in nu 
f effect lasts 


X hours. 

ch this di "eae- 
с a okan ип ‘use 
sweating, saliv che, 


Le elon distinctly atonig. B. After 
ic. 1 пе patient sufférgl a moder-e 





. \ 
uausee, vomiting, and diarrhea; the blood 
pressure falls anc there is a slowing of the 
pulse. These symptoms can be controlled 
by atropine. We do not believe that mecho- | 
ty] at е present time is suitable for use 
uy the тоеп zenologist in his routine work; 
tor experimental or research purposes, 
however, it has a definite and important 
place. 

In physostigmine, we have drug which 
produces effects simi$as to those of mecho- 
lyl, but without the unpleasant side effects 
of the latter. We ауе used physostigmine 
in our clinic for nine years and have found 
it a very valuable additionm&o our arma-« 
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Ес. 3. Тес! of physost conne. A. Tii 
sostikmine salicylate orally, the c 
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by the break in pefistaisi- at the site of the 
lesion; while defects dve to spasm or ex- 
trinsic pressure cause no inte"ference with 
the passage of the waves. Even in «lore. 
spasm the force of Dim бен alsis 1 ‘ised 
Љу the drug may be sufficient to fer 
opaque meal through the sphincter and per- 
mit of visualization of the pylorus and duo- 
denum. In an earlier paper,! this was men- 
tioned’ as eg of the indications for the use 
of the drug. However? by the use of benze- 
drine, which is to be discussed below, we 
have a more satisfactory agent to abolish 
pylorospasm and do not now feel that phy- 
'sostigmine iss#he drug of choice in this con- 
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dition. In cases of obstruction of the pylo- 
rus by uk ~s or neoplasnfs, tbe-extent of 







the paths ‘cal process 4% in some in- 
stances ? demonstrat d °° er the 
admini d. li hvsostigmfne • 
The allp us is prolor. i, fre- 
moi ur or more. The peris- 
ca »weve. »-' «ur in only 
abo pei t of tnc cases and are в 
usr esent .or only hfteen to thirty 
m The peristaltic activity may also 
. - 
e 
A~ 








the drug 18 atonic. B. After 1/20 grain of phy- 
vith numerous deep, sharp haustrations. p 
ое termittent; hence frequent, short 
roenipenoscopic observations are essential 9 
in order to fully observe the effects of the * nó 
nother great advantáge of this . 
"nt 1s Шы! it is effective when adminis-)° . 
tered orally. The dosage for the av erage? . 
———— ше. 


patient is 2.6 mg. (1/25 grain) by тош. 
We prefer the sulphate or salicylate, апа! 
use the tablets. These may bé given with? 4 
the barium mixture or swallowed with a 
sip of water. The routine gastrointestinal 


studies need not be interfered with by the \ 
use of this drug. If injection methods are " 
preferred, about one-hak the oral dose can 
be used subcutaneously. 2/65 
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Reactions rarely occur after the use of 
physostigmgne. Malaise, nausea, and head- 
ache may emplained of, but these 
symptoms фге usually mild and of short 
duratien. "More sevei^ reactions with 

| sweating, salivation, cra. , ^, vomiting, and 

Ke diarrhea are or¢asional'y seen and can be 

* controlled b e administration of 0.6 mg. 
(1/100 grai., _ atropine sulphate o a!’ 

or subcutaneously. The сорай ичи ове 


The sz. piii" 


Fic. 4. The effect of physostigmine. A. 
sfalsis. The pylorus and duodenum are poorly 
stigmine salicylate orally, the stomach is hyper: 
denum are filled and an ulcer of the first portion o: 


to the use of physostigmine are few in nun: 
ber and may be easily determined by in- 
. spection or'complete questioning of the pa- 

. tient. The drug should not be administered 
e in late pregnancy, severe heart disease, or 

iritis with rednéss and inflammation of the 

2 eye. In general, physostigmine may be used 

| with safety in the doses recommended; the 
results are uniform and reactions are rare. 
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DRUGS TO OVERCOME SPASM 





Roentgenologists have long desired a 
satisfactory and effective method of abol- 
ishing spastic manifestations in the gastro- 


x Max Riff 
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M vith vigo’ "ous peristaj: 
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'ntestinal tract. Spasticity is one M 
most troublesome factors with whi» 
roentgenologist has to deal. The as: 
ties caused by spasm may ^ 
simulate organic lesions; s — ac c 
tures may be superimposed on a patho » | 
cal process and mask the true condition; J+ 
spasticity may be a reflex manifestatien 
from extrinsic disease such as renal colic, 
plumbism, ог tabes ‘orsalis and lead to a, 





a b 


e the drug was give а: atonic, with glueish peri- 
. After the ora! adm. tr ation of 20 mg. of ph yso- 1 
;. ine pylorus ang entire duo- 


che duodenum is demonstrated. ° 
. 





false diagnosis. Pressure over the stomach, 
reassurance, and the establishment of aye 
pleasa:,; mental state on the part of the 
patient during the-roentgen examination 
may in some instances abolish the spasm; 
formerly if these measures were unavailing, 
as was frequently the case, re-examination 
at a later date was necessary. If the spasm 
had not disappeared in the Noterim, the 
roentgenologist had e ether recourse and 
in many instances could not arrive at a 
definite conclusión. Atropine is recom- 
mended by many authors. Our experience 
definitely indicates that atromine 15 ineffec-v 
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of benzedrine sulphate. 4. Before the drug wes given, the pylorus is markedly spastic and 

è ; . only very slightly fi'i-d. В. Atter giving 30 ing. ef benzedrine sulphate orally, the duodenal 
«©.» vu „Шей and shows the typicai deformity of ulcer. The tonus is slightly diminished, but peristalsis 

is active under the influence of the а: ug. 





e kF1c.6. The effect of benzedrine sulphate. A. The colon filled with opaque enema before the drug was given is 
spastic with many deep haustrations. B. After 30 mg. of benzedrine sulphate oraMy, the colon is atonic; 


the haustratiees are markedly diminished in number and depth. 
L4 
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"ur experiments it 
appearedathat the sz.. * had actually been 
increased by‘his.drud :myl nitrite relaxes 
spasm of id colon, bavis iseless 1 in gastro- 
or pvierospasm; with this agent syncope 
and loss of sphincter c». ol may occur, 
making it unsatisfactor, >r our purposes. 
After man: •хрегіт. `:= we found in 
benzedrine a. . + ::t which is effqctive in 
abolishing spasin of the gastrointestinal 
tract. Benzedrine is a synthetic derivative 
mg E . 
of ephedrine with the chemical formula 
G Н, CH; CH NH: СН». The sulphate of 
benzedrine is a stable compound in tablet 
or liquid form and may be given orally or 
by injection methods. This drug is sym- 
pathomimetic in character and its adminis- 
tration is followed by a relaxation of 
spasm of the stomach, pylorus, and intes- 
tines. More accurate study of the stomach 
. and duodenum is possible after the disap- 
, pearance of the spasticity as the stomach 
empties more readily; and small ulcer 
craters, especially about the pyiorus and 
duodenum, are much more clearly visual- 
ized. The tonus of the stomach is lessened, 
but peristalsis is diminished only slightly 
by benzedrine; this is very important to 
the roentgenologist as peristaltic activity 
15 of great aid in roentgen studies or the 
stomach. The colon becomes wiċened, the 
haustrations diminish in number and 
depth, and spastic deformities of the bowel 
disappear after the administration cf the 
drug. In cases of spasticity of the солоп, 
- the patient is enabled to retain the opaque 
enema with much less discomfort if benze- 
drine has been given prior to the examina- 
О поп. 
А The optimum dosage for purposes of 
roentgen study is 20-30 mg. of benzedrine 
sulphate orally? The ie effect begins in five 
to ten minutes and lasts about one-half 
hour. If the*results are unsatisfactory, we 
do not recommend further doses at the 
time, but rather a re-examination with a 
/ slightly larger dose at a subsequent date. 
Most patients experience a distinct feeling 
. 


tive; in fact in some o^ 
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cin 
ECEMHER, 1 
d uw i 
of well-bémg after the adminispam@fGq*ot ° 
benzedrine. The drug 1s apt to interfere 
with sleep if taken in the late afternoon, , “+ 
hence we prefer to use it in the for.noon. es 
A moderate sise in blood pressure occurs 
with the above dosage. In a few instances, 4 
we have noted chilliness, flushingemalaise, 
and headache; in general, however, we feel 
that the drug may be administered safely 
in the doses recomrgended. A 
O *' :oretical grounds, it wasefelt that А 
2 ihe and benzedrine in conjbination 
w d work to greater effect than ejther 
di ug alone, with a heightening of the effect 
so that smaller doses could be used and the 
possibility of reactions reduced or, alte- 
gether eliminated. Experiments with vari- 
ous combinations of these agents did not 
bear out this expectation. Tk- use of atro- 
pine and benzedrine together was distinctly 
less effective than benzedrine alone. 
SUMMARY AND CONCLUSIONS 


. 

Drugs are a valuable aid to the roent- 
genologist in his studies of the gastroing 
testinal tract. 

‚ By the use of the proper drug, the roent- 
gen examination may be facilitated and 
greater accuracy of diagnosis attained. , 

Mecholyl and physostigmine are used to. 
increase tonus and peristalsis; these drugs 
are valuable in caces with atonigt} and 
sluggish or absent»cristalsis. e / 

Benzedrine is us- fal in abolishi 
manifestation. in the stomach 
tines. è 

The indicai ovis, dosages, and methods of 
administration are described. . 


g spastic 
nd intes- 
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CAN of the stomach is responsible 
2 e 


~ annuallyefrom cancer in the male. . 


de GASTRIC CANCER \ 


. A CLINICAL ROENTGEN STUDY WITH РА: 
REFERENCE TO EARLY DIAGNCS.. 


TULAK 


Ы Ву D. S. BEILIN, М.р. 2 


for about one-thil of all the deaths 
ast} 
mated that 38,000 persons die «ech 

in the United States from cancer о! e 
stomach. 115 а lamentable fact that by the 
time the case of cancer of the stom ich 
cOémes¢to the clinician, approximately 50 
per cent have reached a stage in which not 
even an exploratory operation is indicated. 
In the other $о per cent, in which an ex- 
ploration is warranted, the growth can be 
removed in only about one-half of such 


` * cases. Thus it will be seen that only 25 per 
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cent of the cases of cancer of the stomach 
are operated on at a time when an attempt 
at à eure can be made. 

This appalling situation is due to many 
reasons:eprocrastination on the part of the 
patient who has “indigestion”; failure to 
meake an early diagnosis; the generally ac- 
cepted criteria for the diagnosis of gastric 
cancer are the late maniiestations of the 
disease;( the early ѕуф!готе of gastric 
cancer wil? have to be popularized and the 
public made “stomach conscious”; lack of 
knowledgeWof the etiology of carcinoma; 
the absence of any specific serologic tests 
for its presence; the prevailing attitude of 

e тапу physicians and of laymen toward the 


• disease, namely, when a diagnosis of cancer 


of the stomach is made, the condition is 
considered incurable and nothing is done. 

Among the 1,000 consecutive examina- 
tions of the stomach in this study there 
were 7] cancers, or 7.1 per cent. The young- 
eet age in this study yas twenty-six years. 
Extensive carcinotifis of the stomach may 
occur at a much earlier аде, as exemplified 
by a case reported by Levene and Wheat- 
Igy, who cite a case of a very extensive car- 
cinoma of thé stomach in a girl, aged nine- 
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Radiologist, Augustana Hospital 
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*. 
teen. 16:15 interesting to not. that for five 
months prior to admission to the hospital 
the patient had been under the care of her 
physician for the treatment of a nervous 
breakdown. • 

This study revealed that the highest 
incidence of cancer of the stomach occurred 
in the fifth and sixth decades of life, with 
the average age being fifty-eight years, and 
the disease is almost twice as common in 
males as in females. 

Although the etiologv of carcinoma of 
the stomach is unknown, Ewing states it 
is very likely that gastric cancer begins as 
a localized overgrowth, affecting primarily 
previously normal cells which show atypi- 
cal overnutrition and overgrowth, and in- 
fection, erosion, and ulceration may super- 
vene very early. Other investigators em- 
phasize the incidence of carcinoma in 
chronic uleerating lesions of the stomach. 
Havd-* i^ reviewing his experience in the 
тоер оез agnosis of gastric lesions, recog- 
nized the diffculty in distinguishing be- 
tween the benign and malignant lesione at 
the prenvloric region. The prepyloric re- 
gion, he stated, is the most frequent site 
of cancer; about 80 per cent of the car- 
cinomas start there. Holmes and Hampton 
believe it is fair to state that any chronic 
indurated ulcerating lesion occurring at the 
pyloric antrum within 1 inch of the pylorus 
and without involving the pylorus should 
be considered malignant urftil proved to be 
otherwise, and that proof of the absence of 
malignancy in such lesions is obtained only 
by serial section and careful microscopic 
examination. This study revealed that 78 
per cent of the carcinomas of the stomach 
occurred at the pylorus and antrum, 
whereas 12.3 per cent* occurred at the 


middle third and only 8.2 per cent occurred 
e 
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at the upper third wf the stomach. 

In а s@i@y made ру the Cancer Com- 
mission of Harvard University, among 
1,059 autopsy cases of malignant disease 
selectetl from the material of the Hunting- 
ton Memorial Hospital, the New England 
Deaconess He * the Pondville State 
Hospital, and * e House of the Good 
Samaritan, ( , cases of malignant disease of 
the stomach, were encountered. Over half 
of the cancers were classified as adeno- 
carcinomas; the carcinoma simplex or un- 
dffferentiated carcinoma was the next most 
frequent type, with 19 cases. Colloid car- 
cinoma was encountered 7 times and lym- 
phosarcoma and fibrosarcoma once each. 
The criteria which they used in subdividing 
carcinoma on histologic grounds were rela- 
tively simple; those tumors which showed 
well-formed alveoli in at least 25 per cent 
of the regions examined were classified as 
adenocarcinoma. The other large group, 
the carcinoma simplex or undifferentiated 
carcinoma, tends to be markedly ana- 
plastic and less than 25 per cent of the 
tumor shows alveolar arrangement. These 
tumors again may be ether scirrhous ог 
medullary. The infiltrating cancer of the 
signet-ring type, although considered by 
some as a subvariety of the сист car- 
cinoma, they believe to be more properly 
placed here. The colloid or gelatinous car- 
cinemas are those in which there is a con- 
siderable degree of secretory activity, in 
many places so marked as to show only 
mucinous secretion or small clusters of 
tumor cells separated from their stroma 
afloat in ppols of mucus. Grossly, these 
tumors are bulky, infiltrating, and rather 
soft, with a peculiar watery translucence 
on section. The malignant adenoma is sim- 
ilar to the form encountered in the large 
intestines. It is a polypoid tumor, infiltrat- 
ing late with anaplastic epithelium, usually 
only one cell thick, lining numerous irregu- 
lar alveoli. 

Their observations on metastases of 
cancer of the stomach are of prime im- 
portance. The rélatively restricted dis- 


tribution of metastases is striking. This un- 
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doubtedly i due in part to the s ù 
tion of the disease and the location of the 
primary tupfor being such as to cause deåth e 
rather than death being brought about by 
secondary changes in other organs. Aside 
from the regional lymph nodes, most oe- 
tastases lodge in the liver and onthe}  - 
toneal surfaces. After these, the d'e ^: 
nodes, the pancreas, and the lungs are in- 
volved in order of &equency. Less than тое 


per cent of the cases metastasize to the"? 


. ^ • 
lungs. Only 9 instances of metastaees above 


the diaphragm were deteesed. There were , 


only 18 sites of metastases. There were 4 
metastases to bone, 2 from adenocarcinbma 
and 2 from carcinoma simplex. Metastas@s 
to bone with cancer of the stomach are 
more frequent than is usually supposed. 
These metastases were all of the osteo- 
clastic tvpe апа probably were hematog- 
enous. Omitting lymph nodes, there were 


only 22 instances of metastases to sites *: 


which were more or less widely scattered, 
in contrast to 61 to nearby structures. No 
true Krukenberg tumor was encouneteredy 
although there were 3 metastases to the 
ovary. e 

The relative restriction of metastases is 
of importance from a clinical standpoirt. 
If metastases are not found in adjacent 
lymph nodes and in the liver at the gmeof 
operation, the chance of more diftant in- 
volvement hav.ag already occurted is rela- 
tively slight. , 

A knowledge of the gross "T€ of 
gastric cancer is of paramount importance. 
Early attempts to fit roentgenolegic find- 
ings into one of the many pathological e 


classifications were made by Cole. Cole’s • 


recent contributions on the correlation of 


phology of the lesions as observed in the 
gross pathological specimen is of practical 
scientific interest. His work emphasizes the 
importance of, as well as the iffformation 
gained by the radiolog’st correlating from 
his attendance atgperations and autopsies 


à И 5 ‹ 
the roentgenologic findings with the more 


the surgical and pathological findings with , 


his own roentgenologic findings. 
Unfortunately, cancer of^the stomach 
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o typical early syndfome. When 
patients present the classic picture of 
e`. gastric malifnancy, «s has һ%еп so often 
% 4 described, with marked loss “of weight, 
` \ emaciation, pain, vomiting, palpable tumor 
m^sssetc., the disease is advanced. Lahey, 
*  aton*end Peelen discuss the early symp- 
* в of cancer. Their stytly is based on a 
d series of 195 cases during the past seven 
ф •усагѕ at the Lahey "TN The earliest 
* symptoms of cancer were indigestion 7o 
pef cent, anorexia 42 per cent, pain 30 per 
„ cent, MI. 25 per cent, vomiting 28 
, per cent, dfSphagia 4 per cent, weakness 
13 per cent, hemorrhage 4 per cent, consti- 
patio» 7 per cent, diarrhea 7 per cent, mass 
= 1.5 per cent. The average weight loss in 163 
cases was 25.7 pounds. The duration of 
e symptoms in their patients, who at opera- 
tion presented an operable lesion, was 8.1 
months; in the inoperable group it was 8.5 

-» months. 
e An analysis of the early clinical nnd- 
ings of cancer of the stomach in my 
ecries (symptoms under three months in 
duration) revealed indigestion 76.9 per 
cent, pgin 30.7 per cent, nausea 92.3 per 
cent, vomiting 84.6 per cent, vomiting 
blood 23 per cent, relief by food, soda, or 
* medicine 0.76 per cent, weakness 69.2 per 
cent,gaverage weight loss 16.7 pounds. lc 
can readily be seen thgt the early symp- 
tomatology of gastric cuscer varies 1r 
different individuals. How. ver, if one in- 
delibly b*ars № mind tha: if there are 
symptoms in an individual over forty years 
» of age, who complains of indigestion, as 
„ well as loss of appetite, nausea, vomiting, 
e abdominal pain, fatigue, loss of weight 
withqut obvious cause, unexplained ane- 
. mia, or any group of the above, one should 
regard this individual as having carcinoma 
of the stomach until proved otherwise. It 
should be popularized to the general pro- 
éession arfd laity that the early clinical signs 
of cancer of the se@mach are often so vague 
and apparently go insignificant, and that 
usually the earliest symptom is so-called 
ed (n digestion"; and in order to make a diag- 
pos of a beginning cancer, thorough and 
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competent EHE and roentgenologic ex- 
aminations must be made at thestime that 
the individual first presents himself, for the 
discovery of a ca:cinoma at that time will 
remarkably increase the percentage of 
cures. 

During the past few ve grs continued in- 
terest has been manifest -y numerous in- 
vestigators such as Linuss, Epstein, Tis- 
serandet, Weber and Schüle, Roffo, Gan- 
dolfo, and Freund, on the *biologic and 
serologic methods for the early diagnosis of 
cancer. Although marked advancement has 
been made, the fact remains that at the 
present time there is no generally accepted 
serologic or biologic test for cancer of the 
stomach. 

The following investigators have pre- 
sented contributions on the early diagnosis 
of gastric cancer: Kirklin, Cross, Rigler, 
Percy and Beilin, Stewart and Illick, Ves- 
pignani, Cole, and others. Many clinicians 
have gone to great length to emphasize the 
limitations of the roentgen examination 1n 
the diagnosis of cancer. This is true in a 
very small percentage of the cases, for the 
tumor may be sc located or its pathological 
charactevistics so slight that on a cursory 
examination, it may not be demonstrable. 
Tnis is va ticularly true of early cancer at 
the carciac portion of the stomach which 
may e!:.de discovery unless this region is 
inspected very carefully. It should always 
5e remembered that if, in a single examina- 
tion, 2n early carcinoma is not revealed 
when suggested clinically, and if no other 
pathologv is elicited to account for the 
symptomatology, repeated examinations at * 
short intervals of time can always be done, 
for not infrequently a second examination ° 


~ 


may denote very slight changes which were . 


not observed at the prevfous examination 
which might indicate very early patho- 
logical changes due to carcinéma. 

There are several varieties of early can- 
cer: (1) early prepyloric cancers; (2) small 
ulcerating carcinomas; (3) small malignant 
tumors or infiltrations with only slight or 
imperceptible ulceratien; (4) malignant 
ulcers. 
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(1) Early prepyloric сйпсегѕ аге some- 
times perflegxing for the narrowing of the 
antrum that they máy produce may be imi- 
tated by that resulting from benign ulcer 
with spa^m, hypertrophy of the rugae, 


hypertre=4y of the pyloric muscle, and 
syphilis. Usua: . fal roentgenoscopic 
examination с, 'tions as well as 


angles will show 
some signs whic: indicative of carci- 
пота, namelf¥ as _, irregular, marginal 
defect, and on manua. pressure the rugae 
ofethe stomach are either smoothed out or 
are entirely effaced. І 

In benign ulcer with spasm, the niche is 
small, the border at the base of the niche is 
smooth, and as a rule there is normal ar- 
rangement of the adjoining rugae. There 
usually is localized tenderness on palpation 
over the site of the niche. If the ulcer is 
unduly large with a diameter of more than 
2.6 cm., it will usually prove to be malig- 
nant. Associated with this large nichc, 
there is usually some irregularity of ti 
border or base of the niche with efiacement 
of the normal arrangement of the adjoining 
rugae with absence of gastrospasm and 
usually absence of localized tenderness. 

Hypertrophic rugae can usually Бе 
identified by their pronounced parallel 
markings, whereas pyloric hypertrophy 
usually causes a slight, rounded invagina- 
tiongof the bulbar base, and is also та Кеа 
by a crevice at the middle of the greater 
curvature of the narrowed canal; these 
signs are wanting in carcinoma. 

Syphilis tends to convert the aficct«d 
* gastric segment into a narrow tube wii} . 
relatively smooth lumen of uniform caliber, 


roentgenograr's 


'and the gastric wall is almost never pal- 


pable. Likewise the extent of deformity is 
out of proportiof to the clinical condition 
of the patient. Other signs of lues may be 
present and *the Wassermann and Kahn 
tests are usually positive. 

(2) The small ulcerating carcinoma may 
resemble simple ulcer with the exception 
that in malignant lesions tumefaction per- 
sists in a sufficient degree to form a slightly 
elevated border about the ulcerous excava- 
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tion. If thd malignancy 15 > 
S a ^ . o 
curvature, tl ridge appears uoler pressure 


eee шз 


as a semicirghlar, clear strip sd «eating the e 
shadow of the barium-flled crater from 4% 


that of the stomach. if ihe lesion is on гае 

posterior wall, t' » ridg- is --en ur iere" tse 

sure as a transradiant halo about the a tse 

crater. The craté&&does not project beyonfl 

the normal confinea of the gastric lumen. 

There is slight bienes on p^ipation e 
and gastrospasm is usually аБѕеж е. 
meniscus-complex is practically e pathóg- 

nomonic ef ulcerating сарсег and was 

describec «cars ago by Сант: 

(3) Smali malignent tumors or infiltra- 
tions with only sligi.: от imperceptible ule 
ceration are occas!oallv seen. Because 
ther usually have pedicles they are often 
mistaken for benign growths. When these 
are discovered, «ithough they may have a 
benign appearance, they should be re- 
ported as malignant. Early infiltrating scir- 
rhous cancer involving a small area may be 
exceedingly bard to elicit, for it seldom 
produces an oovious marginal defect. How- 
ever, serial roentgenography will usually 
reveal that che curvature is abngrmally 
smooth and pc:st3lsis absent, and not 
infrequently the normal angular incisure 
is lacking. А > ore convincing and re- 
liable sign of variy scirrhous cancer, as 
empha by "gun, is the granglar. in- 

ternal relief wh’ n 1 produces. Thoroughly 
planned ex cami ations must be done in 
order to detect very earlv mtlignaficy at the 
cardia. One inay see Tetarded flow of 
barium from :is esophagus, divgsion of 
the bariem sceam by a small tumor, ir- 
regularity or deformity of the normally 
smooth and symmetrical gas bubble and 
on careful roentgenoscopic examination e 
with palpation, after the patient has 
swallowed only one or two mouthfuls of 
barium, one may see a large fleck ulger or 
irregularity in the nogmal patterf. ~ 

(4) Malignant ulcer еа term conven- 
iently reserved for guicers' that, i in contrast 
with ulcerating carcinoma, present neither 
macroscopic nor roentgenologic evidence d 
tumefaction, yet on microscopic examine- 


ү. 
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curl to contain caer cells. It 
has long been accepted that  һеп the di- 

М, arfeter of an"alcer crater is 2.5 m. or more, 
«s alver ta nrobably malignant. When the 
valier thar this, other indicatjons 
,ef  ibonsscv have t> be considered. 

1, ) Asf.ag these are irregularity of the niche, 
‹ obliteration of the neiggf ring rugae, ab- 
sence of gastrospasm anfi lack of tenderness 

^ (eon loca: тей pressure oger th: niche. Ulcers 
* on the greater curvature are »svally malig- 
nant; ulaers on the posterior w: al or et the 


e prepyloric areggire more likely ^^! > malig- 
øg nant tha fee on or near the r:iü-sectio^ 
of the lesser curvature. On the other har , 
rhostesiche ulcers ar benign; usually tl. 
niche is dense, regular in jorma, lies іг the 
midst of converging rugae, ': sensitiv, t^ 
e pressure, and spastic accemnaniments are 
common. The points of distinction between 
cancer and benign lesions have been em- 
«s phasized because accuracy in their difer- 

ential diagnosis is of paramount impor 
tance. In the interest o? the patient, the 

@oentgenologist should be rati.;* skeptical 

as to the benignancy of any tu : ©- or ulcer 
of the ssomach. Unless the roe: +x-nologist 
can affirm confidently that the lesion is 
benign, he should not return this diagnosis 


* without qualification. 
. 
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*. CONCLUS pos 

I. It is*very likely «+a gastric cance- 
» begins as a localized over poe, ЗАЧЕТЕ 
primarily previously norm! сеї which 
show atypical overnu:'ti^" aud over. 

ь growth, and infection, erosion, and ulcer: 

e tion may supervene very eariy. 
e 2. Where is ample evidence to show that 
occasipnally cancer may deveiop from an 
er, No conclusive statistics are available 
as undoubtedly some of these cases which 
have been said to be malignancy developed 
en ulcer are small adenocarcinomas which 
weerate at an early gage, and the tumor 
may be so compléfly excavated by diges- 
tion and infection that no trace of the 
e original carcinoma can be observed. 

| 3. A knowledge of the gross morphology 
| oflgastric cancer is of paramount impor- 
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tance in the Ay diagnosis of cancer. 

4. The general ~bygfession sind laity 
should be made aware ofthe fact that the 
clinical signs of cancer of the stomach are 
often vague and apparently ‘nsi>‘ificant, 


and that usuz!lv the ea* е5г sv) обот is 
so-called “indigest’ æi. order to 
make a diagnosis . es aning cancer, 


thorough and compe oneal and roent- 
genologic examinati iust, be made at 
the time that the ina. . ual first presents 
himself, for the discovery of a carcinoma 
at that time will decidedly increase the 
percentage of cures. 
The rcentgenologic diagnostic aspects 
м "ly gastric cancer have been presented 
in &etall as well as other conditions which 
must be differentiated from early carcino- 
ma. It is obvious that the roentgenologic 
examination is the most valuable procedure 
in the diagnosis of early gastric cancer. 
6. Serologic, biologic, and other labora- 
torv кон are of no conclusive value 
in che diagnosis of early gastric earcinoma. 
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УЕ сон tract prin 
«se Тһе term “!ymphobl{stoma” 









у the Massachusetts General НО шга! is 
baSed upon Mallory’s classitication а in- 
lym- 

S and 


alenkemia. Since different tv pes of lympho- 
Blastema show the same response to deep 
roentgen therapy and, when present in the 
gastrointestinal tract, show similar changes 
e when examined with the barium meal, we 
have found it convenient for this study to 
group them under this general heading. 
sae There has been a tendency in recent years 
fo group all these diseases under the ge- 
neric term lymphoblastoma, adding a qui‘i- 
efying clinical classification. Thus, lymphat- 
ic leukemia becomes lymphoblastoma, 
leukemjc; aleukemia lymphatic leukemia, 
lymphoblastoma | aleukemicum; mycosis 
fengoides, lymphoblastoma cutis; Hodg- 
* Кіп disease, lymphobla:toma (Hodgkin's 
type) and lymphosarcoma, ly mphoblas- 
toma (fnfiltrating type) 
In reviéwing the literet .» we were sv. 
prised to find that the Ec gkin s type of 
this disease was reported! r.ach more fre- 
quently than the'other ix: +s. The litera- 
» ture previous to the yea: 1913 contained 
e no cases of gastrointestinal Hodgkin's dis- 
e еаѕе апа this fact was used clinically in 
casespof superficial glandular enlargement 
s fgkoring the diagnosis of leukemia. In 
Schlagenhaufer reported the first 
von case of gastrointestinal Hodgkin's 
dee Since then nearly тоо cases of 
dgkin's type of lygnphoblastoma of the 
gastrointestinal ct with only an occa- 
l sional case of th€ оер types of lympho- 
«blastoma have been reported. Most of these 
ses can be found in the excellent article 


wig cludes M lymphogranuloma, 
p . рһоѕагсоће lymphoma, leukemia 
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by Coronini. 
gave a historical study 
leukem:a. 

In addition to a summary of the reported 
cases, this paper presents 19 cases of proved 
lymphoblastoma involving the gastroin- 
testinal tract studied at this Hospital since 
го". The cases up to that time were re- 
ported vy Holmes, Camp and Dresser. 


Wells and Maver in 1904, 
• gastrointestinal 


CASE REPORTS 


Case 1 (270861). T. H. W. Male, aged sixty- 
one Date of admission, July, 1925; death at 
operation. Onset of symptoms, four months 
previously with diarrhea and loss of weight. 
Glands, spleen, liver and skin negative. Tem- 
perature normal. Red blood count, 4,400,000; 
white blood count, 10,200; hb, 60 per cent. 
Roentgen diagnosis was malignant- obstruction 
at the pvloric end of the stomach. Preoperative 
vas stricture of the rectum and car- 

the stomach. 


Шаа: ^. 


cinco Operative findings: 
tumu: ©з involving the antrum, pylorus and 
infiizz bevond the pyloric valve to involve 
the d. Diopsy section showed lympho- 
blasi lo autopsy. 

Case 1 (279281). C. L. Male, aged forty. 
Dace of admission, October, 1926; die 


December, 1926. Onset of symptoms, May, 
1926, with epigastric pain and drenching night 
sweats. Superficial glandular enlargement. 
Spleen and liver palpable. Skin negative. Tem- 
perature 100-103? F. Red blood count, 
4,300,000; white blood count, 3,050; hb, 60 per 
cent. Stools negative for blood. Chest and 
gastrointestinal tract were negative by roent- 
gen examination. No operation. Biopsy: lym- 
phoblastoma. Autopsy showed lymphoblas- 
toma involving the spleen, liver, mesenteric 
lymph nodes and two small n*dules on the 
terminal ileum. 


Case 1 (291011). А. P. Male, aged thirty- 
two. Date of admission, January, 1927; patient 
discharged from hospital and did not return for 
follow up observation. D&te of onset, Novem- 
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ber, 1926, with colicky agflominal pain not 
related to fewd. Skin, glands, spleen, and tem- 
perature not remaeKable. Red blood count, 
5,000,000; white blood count, 28,000; hb, тоо 
per cent, Ne roentgen examination made. Pre- 
operative © gnosis: chronic intestinal obstruc- 
tion. Operative findings: small tumor on ter- 
minal ileum 12 inches from the cecum with 
enlarged glands. *welve days later. abdomen 
reopened and diffuse purulent регі“ Ys found 
but anastomogis intact. Two iter. 
residual abdominal abscess dra ic 
tumor: malignant lymphoma. 


. 

Case Iv (295907). T. P. P. M. 
two. Date of admission, Deceinber. ^^^ 7-7 
at operation. Onset of symptoms sever +: 
previously associated with tarry stecls чт? 
hematemesis. Jaundice one month pr eic» т 
admission. Posterior gastroenterostcn:, 1912. 
Slight superficial glandular enlargemen:, spleen 
negative, liver palpable. Skin and temperature 
not remarkable. Red blood count, 4,700,000; 
white blood count, 16,000; hb, 75 per cent. No 
roentgen examination made. Preoperative diag- 
nosis: cancer of the stomach. Operative c:ag- 
nosis and biopsy: lymphoblastoma (lym shoma) 
of the stomach. Autopsy showed lympkobias- 
toma involving the stomach, intestine, liver, 
spleen, and abdominal glands. Generalized 
peritonitis. 


Case v (296620). L. S. Male, aged fifty-two. 
Date of admission, January, 1929; patient died 
in hospital four months later. Onset four 
monghs before admission, continuous left upper 
quadrant pain. Hiccoughs for five years. Skin, 
glands, and sp!«-. negative. Temperature тоо- 
tor? F. Roentgen examination of the chest 
showed a high fixed left diaphragm suggesting 

e that the lesion was below the diaphragm. Cys- 
toscopic examtnation was recommended. Retro- 
egrade filling of left kidney showed it to be dis- 
placed downward by a mass. Barium enema 
was negative. Stomach was not examined. Pre- 
operative diagnosis: subphrenic abscess. Oper- 
ative findings: subphrenic abscess and pan- 
creatitis. Marh, 1929, removal of pus in spleen. 
April, 1929, [eft rib resection for drainage. May, 
1929, patient died. Biopsy report of spleen: 
septic infarct. Autopsy showed lymphoblas- 
toma of stomach, retroperitoneal glands and 
spleen. Marked infiltration of the left dia- 
phragm with lymphoblastoma. There was an 
ulcer of the fundus of the stomach 3 cm. in 
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. . . . „* 
diameter wit marked thickening af*T iisto 
tion of the ruffae. Acute pleuritis; 4,200 c.c. of 

"n . . 
ascitic fluid. j 


Case vi (28,935). 3. М. Male, aged eighty- 
one.*Date of admis-ios, October, i929; died, 
November, 1929. Caset of symptoms three 
years before wẹ enlarged cervical glands; 
three weeks rv 
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с to admission, markea *w 


pallor and superficial glandular en- 
largem ple a@ liver grossly palpable. °, 4 
“emp are zec? F. Rectal mass. Rèd blood “ү 

ut 9,72. ; white blood counte 150,000; 

p SS ~nt. (Lymphatig type of cells.) 
on ру 75 nitrogen, go. Rowe examina „1% 
of the ..est was negative. Patier received — , 


‘co ma-min. deep roentgen therapy iQ he 
spleen. Died on November 2, 1929 Autopsy 
showed malignant lymphoma—lymphatic leu- 
kemia. Stomach showed marked thickenins nd 
distortion of the rugae with slightly raise. 3 
I to 2 mm. in diameter. Duodenam am — - 
junum showed prominent patches of lymp,-vid 


tissue. Ileum showed marked hypertrophy of ™ 


Peyer’s patches with occasional ulcerationg 
Terminal ileum апа ileocecal valve were 
markedly thickened and there was herniation) 
of the terminal ileum into the cecum. Cecum 
showed prominent rugae studded with small 
raised patches. Bladder and rectum infiltrated 


with tumor mass. Spleen enlarged. К 


Case vit (29696.,). J. О. B. Male, aged fifty- 
five. Date of admission, February, 1929s diéd 
December 15, 1952. Onset of symptoms in 
January, 1928, with enlarged inguifial glands. 
Five months previous to admission there was 
grinding epigastric pain whiclf wag relieved by 
food and soda. Positive tegt for diabetes. Skin 
showed pigmentation. Spleen palpable. Gen- 
eralized glandular enlargement. Temperature 
normal. Red blood count, 4,950,000; gvhite 
blood count, 7,500; hb, 80 per cent. tools 
showed positive guaiac. Roentgen examilation 
showed a filling defect 1.5 cm. in diame 
volving the pylorus and antrum of the stom*ch 
associated with a deformity of the edges of ke 
first and second portions of the duodena (ех) 
trinsic duodenal invq]vement). Phe гҹ 
showed moderate deform&e and thickening. 
Biopsy of superficial glands showed lympho- 
blastoma, Hodgkin’s*type. Patient was treated 
from January, 1928, until December 15, 193 E 
receiving suberythema doses in large fields 
the anterior and posterior abdomen given 
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Пу Fees of 200 r each. Ву Deffmber, 1932, 
pyferic obstruction had Ьесот so complete 
- that a postesior gastroen сего ту was at- 
Ce tempted from which the patie .Adid not re- 

cover. Autopsy showed gener ized lympho- 
1 blastoma with a small hard nut-sized tumor 
ħass ùt the pylorus, marked thickening and 
distortion of the gastric rugae, large duodenal 
vicer, tumor mass in the | OG he pancreas, 
nd ampulla of Vater, т Ко“ >Ivement of 
er's patches with tunfor mosse. ' а large 
lii valving the rectum aad pros 


















t (305682). C. B. Maie, age 38 
mission, March, i..:- , died 
. Onset of symptoms in 1929 v |. , 
© glandular enlargement and wea: 
Wnt showed superficial glandular en- 
її. Palpable spleen and liver. Tempera- 
-191° F. Roentgen examination of the 
s more suggestive of tuberculosis than 
ioblastoma. No examination was made 
of *'.» gastrointestinal tract. Patient received 
400 їпа-тїп. to the spleen and died at the com- 
pletion of the treatments. Autopsy showed 
miliary tuberculosis and caseous pneumonia; 
tuberculous enteritis and adenitis, lympho- 
4  *blastóma (Hodgkin’s type) involving the in- 
‚ testines and the glands of the mesentery and 
mediastiaum. The lymphoblastomatous ulcers 
occurred side by side with the tuberculous 
ulcers. Red blood count, 3,200,000; white blood 
e count, 3,200; hb, 30 per cent. 


* 

Cast yx (B.M. 112%). E. T. G. Female, aged 
"xty-one. асе of admissi 1, September, 1930; 
patient died January, 1931; no autopsy. Onset 
of symptoms, vomiting, diasrhea and faintness 
for three weeks. Skip, spleen, temperature not 
remarkable. Moderate cervical glandular en- 

» largemens. Red blood count, 3,800,000; white 
e blood count, 7,600; hb, 65 per cent. Stools 

• negate by guaiac. Roentgen findings in Oc- 
соБег, 1925, showed a-tumor involving the 

Ф ascending colon which was resected. Another 
Xagffnation by barium enema in 1930 showed 

te deformity of the transverse colon but 
evidgnce of obstruction. Examination of the 
was not requested and was not done. 
operative vU m recurrent cancer of 








colon. Operative finfings: tumor mass involv- 
ing the stomach, Quodenugm and remainder of 
è transverse colon. Operative diagnosis: 
pefruit-sized tumor involving the walls of 


/ tie transverse colon, duodenum, and stomach. 
~ 
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Section of the tumor showed lymphoblastoma. 
Patient received 39% ma-min. tokt posterior 
abdomen before she Wfdischarged from the 
hospital. 


Case x (B.M. 2615). E. H. P. 1. пе, aged 
sixty-one. Date of admission, March, 1931. 
Patient living and well; showed no recurrence 
of symptoms when last seer* January, 1934. 


Onset of ~mptoms, October, 1930, with fa- 
tigue, i ing constipation, and a mass іп 
Wag уе the umbilicu$. Stools black 

ta, okin yellow. Glands and spleen 


i emperature, 100? F. Red blogd 
2; white blood count, 10,150; 


ho, c, pcr cent. Roentgen findings: displace- 
m.at. che transverse colon downward and to 
be} ie ny an extrinsic mass. Examination of 
Sivuja ct rot requested and not made. Pre- 


.. diagnosis: mesenteric cyst. Operative 
findings: ulcerating tumor mass, 12X12 cm., 
involving the walls of the stomach, duodenum, 
and transverse colon; a tumor 5X5 cm. in the 
gastrocolic ligament and several smaller tumors 
in the mesentery. Surgical treatment: subtotal 
gastrectomy and resection of the involved 
coion. PD'opsv report: lymphoblastoma. Patient 
was given a suberythema dose of deep roentgen 
therapy fcl-owing the operation and this was 
repeated three months later. 


Cast xi (B.M. 5089). E. W. Male, aged 
forty-threc. Date of admission, December, 
1931. Patient last seen in April, 1932. He was 
working and gaining in weight, but still had 
some epigastric distress. Date of onset, April, 
1931, with colicky epigastric pain, paroxysmal 
in character and relieved by «lk and soda. 
Skin, glands, spleen and tempcrature not re- 
markable. Stools showed positive guaiac tests. 
Red blood count, 4,940,000; white blood count 
6,800; hb, 75 per cent. Roentgen findings: 
large ulcerating tumor of the posterior wall 
and lesser curvature of the middle third of the 
stomach. Preoperative diagnosis: cancer. Sur- 
gical treatment: subtotal gastrectomy. Biopsy 
report: gastric tumor 6 cm. in diameter with 
marked enlargement and distaytion of the 
gastric rugae; lymphoblastoma. №, roentgen 
therapy started two weeks after operation and 
patient received 66 r through a 20X20 cm. 
field to the anterior and posterior abdomen. 


G. Female, aged 
1931, and 


Case хп (317894). L? 
seventeen. Admitted December, 


ef 
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died May. 1932. Sudden oet with constipa- 
tion, апе а and abdom?/hal mass that dis- 
appeared with bow rement. Glands, s! ' 
spleen and liver not remarkable. Tempera åre 
99.4^ Е. Red blood ag 3,900,000; white 
blood ¢. int, 9, 300; hb, - cent. Stools 
showed positive guaiac tests. a ie positive for 
sugar. Barium en$^i? showed irged sigmoid 
and stasis aroun® the term leum. Chest 
negative. Exploratory operat. . showed large 
sigmoid with grossly thickened walls and sar. 
guineous peritoneal fluid. Large mass of glands 
in mesentery of the ileum. Retroperitoneai; 
glands also enlarged. Biopsy report: lympho- 
blastoma. In February, 1932, patient rece 
боо r each to the front and back of*the an- 
domen. Patient died in May, 1932. Autopsy 
showed glandular involvement of te chest 
and abdomen, cholangitis, cholelithiasis, zross 
thickening of the wall of the entire зп: Lowel 
and of that of the sigmoid by lymrncrlastoma. 
Numerous peritoneal nodules, and numerous 
2X2 cm. ulcers of the entire small bowel. 


Case хп (316830). S. F. Female, aged sixty- 
one. Date of admission October, 1931. Pzt'ent 
had been treated with deep roentgen therapy, 
боо г to the front and back of the peivi: for two 
and a half years at four month intervais. These 
treatments had given complete relief to ob- 
struction signs and symptoms. Onset of symp- 
toms February, 1930, with bloody stools and 
diarrhea alternating with constip.*ion. Pain 
over the tip of the sacrum. No los >f weight. 
Glands, spleen, liver, skin and tem; irure not 
remarkable. Red blood count, 4,520, ^c 
blood count, 6,800; hb, 80 per cent. Frocto- 


‚ whire 


scopic examination showed “саге! ‘move’ 
thickenings of the rectal valves associ; жиі 
numerous ulcers which did not resem. = wr. 
Roentgen examination of the stomac): ~. wee 
no enlargement of the gastric rugac А 
definite duodenal ulcer. Biopsy: lymph... s- 


toma. No surgical treatment. With deep голот 
gen therapy the gecurrent signs of obstruction 
have been entirely relieved for periods lasting 
from three to four months. 


Case xiv (B.M. 5514). Dr. W. Male, aged 
fifty-four. Admitted February, 1932; died 
August, 1933. Onset of symptoms was in- 
sidious. Five years ago a gastrointestinal exam- 
ination revealed both a gastric and duodenal 
ulcer, while the patient was being treated for 

e 







diabetes, On month prev vious to adpusf{or 


tie hospital noted s sligi ht general gl- таг X 
enlargement. Weakness had beer noted ' y éhe *7 
* = x 5 з : h . 

patient for dhe year. F :3mination showed c ..- 


eral glandular eniarger., rit, p alpable liv or and 
spleen. Normal tempe vlood 
count, 8,30€ red load count, 4,670,005; hb; 
75 per cen Reexamination oi the gastro- 


„ature. White 















intestin- t his hospital revealed > 
oF nt of chMfiedus by the e 
dleen, sony: increase of the 


ormicy Gf vhe py.oric valvce 
yop by er*rinsic p essure in 
nancreas.and the c;odenal u? 
uta gland showed lympl.obla 
patient received deep -oentgen ti 
fundus of the stomachi returned te 
position and the extrinsic pressure #8 
the pylorus and duodenal loop disapt 








Case xv (321262). T. аз Male, ^ 
Admitted May, 1932; died June, 
of symptoms three months previc 
mission. Chief complaint was indigestion wad 
swelliag of the abdomen associated with epj- 
gastric and precordial pain. The first roentgen 
examination of che gastrointestinal tract 
showed а ge -*ric ulcer. At the second exafmina-e 4 
tion, after "er 1, c without improvement, a 
d «gnosis of “ast с cancer was madee The pa- 
tient was а ті 4 to the hospital with the 
diagnosis of ino x. able cancer. When first agl- 
mitted to the H-- теп Department, he e 
showed miltip — *5sios of lymphoblastonga. 

A hiopsy was ^ sted ‘which confignd the 


v atgenologic . sis of lymphoblastoma. 


isl. XVI (325939) S. Т. G. Female, aged 
nr. ;-three. ^к кл De 'cember,21932. Onset 
of sy mptoms one yea: before with epigastric 
pain coming on one hour after meals relieved 
by soda and milk. Later the pain radiated to , 
the shoulder and recently the pain was e 
localized to the left epigastrium and 
lieved by soda and diet. Lost 20 lb. in 
Red blood count, 4,500,000; white blood 
7,600; hb, бо per cent. Guaiac test ре 
only once. Liver, spleen, and glands 
markable. Normal temperature. The 
intestinal examinationgshowed a large Ім. 
ing lesion on the great curvature of the 
stomach associated with’ prominent gastric 
rugae. At operation, the lower 20 cm. of thg 
stomach was resected and biopsy sho 
lymphoblastoma. The case was not follow 


^ N. 


^y^ V 5 










(326809). B. C. Mc. Female, aged 
| Qur. Admitted January, 1933. Figlt 
тан admission sudden Ёлзеї of diar- 
a and lower abdominal cramps. No blood 
| Or wvcus. Attack followed by тиса апі 
sudden relief by the passage of a large ameunt 
of gas? Guaiac test positive only « ace. Barium 
спета was negative. Кеса] xamination 
stowed metastatic glandg&n t '-de.sac. 
Biops ^ of glands showfd lymph эт 
* Кеп у deep roentgen фегару. 
C . m (314944). N. I. Male, а! 
f first admission, 1931. $n ' 
‘ pains and еги : 







f' 


* Jing epigastric pains and weakness. 
- 4 or vomiting. Patient was sent to 
Department for examination with a 
-a = | “ema which showed spastic colitis. 
ЫЎ = Rue stomach was examined for the 
eS ла showed a large saddle ulcer oc- 
cu, ..g che middle third of the lesser curva- 
ШШЕ ture. This was associated with gross defo nity 
of the gastric mucosa. Chest was negative. 
Surgical resection of the 5. ‘та ^. Biopsy re- 
eport:elarge saddle ulcerating 1. тог c cie 

› lesser curvature and солуо!шй›. l type of 
gastric mucosa. Lymphoblasto. а. . stop у 
two days later showed по |. olv nent o^. y 
other organ. 


. CASE xix (287364). 
fowr. First admitted in е 
diagnosis of benign @г5їг (cer of the fundus 
and marked distortion of estric rueae. + 
six months this patient had had ch ' sw. 
and epigastric раї. 5 Че ulcer war rosi 
and the biopsy reverie: as а benign chro: 
ulcer. Patient was veadmitted January, 1935, 

» for questson of gastro} ‘inal ulcer. He again 

ained of epigastric pain associated with 

(sweats and hematemesis. Skin, glands, 

en} liver and temperature not remarkable. 

ion showed lymphoblastoma involving 
ole stomach which was resected. Resec- 

f the stomach showed convolutional 

udded with polypoid sessile tumors 


ngefrom 0.5 to 1.5 cm. Postoperative 
death. е 


e. 
) SUMMARY OF f. CASES REPORTED 
е 
ккомЁгн1з HOSPITAL 


ge and Sex. The series of cases from 
js hospital contains 6 females and 13 


N 


Male, .ged thirty- 
“зїї roentgen 
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males. Only і сае was under thirty years 
of age and only І Җазе past sewe'ty years. 
~ „= were in the age gr thirty to forty- 
nine, and 12 were in the group of fifty to 
seventy years. А 

Signs aud „тріотѕ. Seven cases gave 
a history of lic and diarrhea, and 3 of 
colic and co ation. 1 ere were 3 cases 
with typical tories c" peptic ulcer. It is 
uteresting to note that over half of the 
patients gave one or more of the charac- 
ceristic symptoms of lymphoblastoma, 
such as sweats, pyrexia, superficial glanda- 
. enlargement, palpable spleen, skin 
changes, etc., which rarely occur with 
ordinary gastrointestinal lesions. Only 7 of 
the patients showed a positive guaiac test 
or tarry stools, and of the 19 patients 
studied, 15 had a red blood count of over 
four million. 

Roentgen Diagnosis. One-half of our cases 
showed involvement of both the stomach 
and iatcstine, and in one-half of these, the 
lympbohlastoma had involved, both the 
базіс and duodenal side of the pyloric 
vaive. 


the ! $e- end of the stomach which had 
infiitraited across the pylorus to involve the 
duouesum. In our series, the gastric rugae 
were с : markable in those cases which 
invo;ved the lower half of the intestinal 
пасс, ber in those cases involving the 


stomacs, tne gastric mucosa was altgred 
"i ¿5 ver cent. In 25 per cent of this latter 
“uuu, the mucosal folds were convolu- 
i. Guts a type. So far we have been unable 
to dicrentiate the appearance of the mu- 
coss irom that of gastritis. At operation, 
tu cases of gastritis showed reddened in- 


Папе mucosa while those of lympho- * 


blastoma were dirty gray in color. 

Any improvement in thè roentgenologi- 
cal diagnosis of gastrointestinal lympho- 
blastoma must come througM familiarity 
of the roentgenologist with the findings of 
the pathologist, and with this thought in 
mind, both the clinical and pathological 
reports have been studied. The important 
roentgen finding in the diagnosis of gastro- 
intestinal lymphoblastoma becomes appar- 


77е were unable to find cancer of 


ae 
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Most of tke gastric lesions were dc Èri 
as resemblilg ulcers, potyos, or сал fers. 
` hree саѕе were desc ved bs rese. Tig ШЕ 
‘linitis plastica." In one-t ^. o? the : м2 


in which the.stomach was i: Wu tue 








pathologist described marked “chickc ing 

and distori:on of the gastric “> Its os 
folds becom. nagy distorted 4 nge S 
“mble the cereti Ñ cos volut ми | 


Ted “совхо, Б а$* * 
hove fount tà :лагКе es in the Y 
ас of pred. vaste e 
. The conv Чоно 
occurs ea 17 per cent of castrointestin 
zasuointestinal lymphob “ag and < 
1+. 21 cases, both the sto: m 
tines were involved. Of th. 
per cent, of all the reported ca: 
lesion in the stomach associate ie 
denal ulceration. The frequency S 
Fic. т. Lymphoblastoma involving both the pylo:os ous + “sense excends beyond the ү. 
and duodenum. Convolutional hypertrophy, Pa- javov. che биоса: лит is in marked cón- 
tient received recurrent radiation th erap ovet araa, ta Coo cer о! сє stomach which rareby 


of v 6 










abdomen for two years with relief of abdomir +i i pr ORE nim. According to the 
symptoms: Case proved by autopsy. " . S 
й ‚дё rarytas in only 5 per cent ОЁ, 
ent from a careful review of the gross thecase).. sci. spread beyond thepy- | 
pathological findings in the 88 cases found — lorus zc i +e уе. du "enum, whereas in 
in the literature and the 19 cases from this Тї EM f: " 7 ivmphoblastoma 
hospital. io cae, (o ci the stomach we 
DISTRIBUTION OF LESIONS IN THE GASTRO- And. “elven hime Gee cuodenum re- i 
INTESTINAL TRACT Zo cs a tuc: of this finding, x 
Cases Stomach Stomach Intestine we r^ortion t mil Cu OE Iympltoblas- v1 
е Alone and Alone 3 | 
Intestine 
88 (in litera- 
ture) 24 (27%) 21 (24%) 43 (49%) 
19 (from 
Massachu- 


setts General 

Hospital) •4 (21%) 9(476%) 6 (ies 

The stomach was involved in one-i.- 
of the cases. In 12 reported cases, the dis- 
ease was primafily in the stomach and en- 
tirely localized in this organ, an important 
finding, eT Mg a removal offers a defi- 
nite possibility of cure. Vasiliu reported 1 
case with a five year follow up and no recur- 
rence. The case of Singer did not survive 
operation but the histological examination 


showed the lesion «o be entirely limited to рс, 2 . Lymphoblastoma of stomach spreading 
the stomach. pylorus into duodenum. 


М / \ 


бә” 
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Foa shenever the roentgen pxamin; tics 

> 


srove a double lesion aroung the pylor- 
e vt evolving borh the stom&ch and duc 
- <>; asd make a definite diagnosis of 
іу i^oblastoma if this finding is associated 
wi: ena^ ed thickening andidistortion of 
F ts rogae. 
lesio: 


S 
tis not 












ted if the ileo- 
'icemmon for it J> 
è  arin-sizcy t murs which п? 
tion «f the ileum: ic 
ucoes membrane 
hows thickening ana 
of the stomach. With the 
distortion and thickening 
- membrane cf the cecum, a 
d pathological findings reveals 
R "^ diagnostic importance. It is 













E tuberculosis attacks the lower Fic. 4. Gastric lymphoblastoma with ulceration of 
v hanth oe lesser curvature and convolutional type of rugae. 
-| more frequent!» than the up- YP £ 
' r . that lymphoblastome. ^77 ^- Me wgs a duodenal ulceration and a rectal 
BS elles кет ер - ‚= 
pew upper small bowel rather th + ower. ‘ture. Thus the roentgenologist should 
ЕРА UM обід р : SI d 4 А 
A review of the cases > ith Us не па ud a multiplicity of lesion in about 50 
gë епо conclusive faet АШ. 74". per cent of his cases of lymphoblastoma. 
? • Was not rare to find ^ tubos 110962088 : mphoblastoma has been found as a 
lymphomatous ulcers « b. 6 mene primary lesion in all parts of the gastro- 
same pert of the үле: п TO Оа ата inrestinal tract except the esophagus. In 
large bowel were 1, Ub aly 1 ^*" this org29, it may appear as a direct exten- 
the same po NEED M “HOSE gion frora a lesion in the stomach or from 
e. Y (d eso [oV ley 1 . "M^ 
of the pa “г һи. wet. the epiglottic folds. The majority of the 
саре соп OUT: reese lesions are found around the pylorus and 
O he's epee ГА hedge : 1 Б 7 C 
phobla toma de Sq tes PP ©< псосесаї region. When found around the 


py.orus, inere is a marked tendency® for 
the di:case to spread beyond the pyloric 
and involve the duodenum. The great 
inajority of the lesions start in the sub- 
nucosa. Of great diagnostic importance to 
the roentgenologist is the pathologist's de- 
scription of the mucous membrane of the, 
involved stomach. In 7o per cent of the 
cases, the rugae of the stomach were de- 
scribed as thickened and distorted, and in 
35 per cent the rugae were so greatly dis- 
torted that the pathologist deWgibed them 
as resembling the cerebral convolutions. 
It has been a rare experience at this 
clinic to find a gastric cancer which infil- 
trated beyond the pylorus and produced a 
Fic. 3. Same case as Figure 2 after completion deformity of the duodenal cap. On the 


of radiation therapy. other hand, we have frequently found 
. 
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valve 
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Fic. 5. Gastric lymphoblastoma with large shallow 
ulceration on lesser curvature and gross thickening 
and distortion of rugae. 


lymphoblastoma of the lower end of the 
stomach infiltrating beyond the pyloric 
valve to involve the duodenum. The maiig- 
nant posterior wall ulcers that perforate 
into the pancreas may produce a deformity 
of the duodenal loop giving the appearance 
of multiple lesions of !vmphoblastoma. 
However, the lymphoblas:omas that we 
have reviewed that had pressed this far 
have all shown some of the © er diagnostic 
signs of the disease, such |. ‘Зе distortion 
of the rugae, pressure át > by an en- 
larged spleen, displaceme:.. c? (c stomach 
gasebubble away from the 12+ :usphragm, 
or changes in the chest coasisteat with 
lymphoblastoma. Autopsies he ze shown 
that the displacement of the fuss of che 
stomach was due to one of severa! causes 
such an enlargement of the liver, spleen, ог 
retroperitoneal glands, and in 2 cases the 
left diaphragm was found to be over an 
inch in thickness as a result of infiltration 
with lymphobla8toma. The displacement of 
the fundus and gas bubble have been found 
in other digfases that involve the liver and 
spleen, but these are not associated with 
convolutional gastric rugae. In 1,000 routine 
autopsies at this hospital, in all cases that 
showed enlargement of the liver and spleen 
associated with gastric convolutional rugae, 
histological examination has shown the 


сс 


Delta i 


presence.of*lymphoblastoma with he TY 
lowing exception. This was a case with а 
vascular epgorgement of the gastric mu-* ^ 
cosa from thrombosis of gastric vesse'em 
The involved cecum shows the same type 
of thickening and distortion as the gastrit 
mucosa. With the newer compresse t 
nique, wé hope emonstrate this c 
roentgehologically in cases of | 
-»lastoma involving, the ileocec# r 
consistently as we now do chan 
gastric mucosa. 

The anatomical changes 
to the roentgenologist in 


Nd 


uw 
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Fic. 6. Rectosigmoif strictu with оЬзїгисїтоА. 
Proctoscopic biopsy showed lymphoblastoma.NQ 
tient entirely relieved for three years by recurr а 
radiation therapy. 


/ ` “ 


Fees f 


r4 
L. 36, No. 6 

SNC 

* т I 

Ve of rugae; displacemerft and pres- 
^ * sure defects P the fundus; a glouble lesion 
? *'. of the gastrointestinal tract; a lesion of the 
" „#71огиз that extends over the valve and 
* 


involves the duodenum; and changes in 
the deodenal loop associated with pressure 
efects ou the fundus of the stomach and 


є ic flexure (enlargergfft of the head of 


the increas associatea with an enlarged 
* esple y d 
', nis summary of the above anatomical 
finc ngs has now been used by the six roent- 
+ „ © Ologists ofghis hospital for two years. 
p. e hav I ple to make a definite diag- 
we  losts of gastrointestinal lymphoblastoma 
M 5 «ases which were subsequently con- 
b firmed. In 4 other proved cases, we men- 
: tioned lymphoblastoma as a possibility. 
S Reviewing these cases, it has been found 
that in all the proved cases of gastric iym- 
" phoblastoma, the gastric rugae were thick- 
Pe.» ened and distorted; on the other hand, 
those cases in which . roentgenological 
diagnosis of gastric ]\».phob!astoma was 
esuggested as a possibility by (he presence 
? of a double lesion and the subsequent 
biopsy disproved the diagnosis, the gastric 
rugae were not grossly «.’storted. 
(J 
. THERAPY 
*The treatment of gastrointestinal lym- 
phoblastoma usually reqaiires both surgery 
and deep toentgen therapy. Surgery offers 
a definite possibility of cure. The ] erature 
f contains at leást, one Suryical cure for 
f the 
me ical stu- 
• dent,operated upon by V siliu and fol- 
e lowe@ for five years without any evidence 
a irrence. The case reported by Singer 
4 .woulj have been another had he survived 


gastrointestinal lymphobla: ‘ота 
Hodgkin's type. This ` ах 








Srds of this bb also show 1 case 
lymphoblastofff of the intestine surgi- 
* ally removed afd a fige year follow up 
s no иса ce of recurrence. These 3 


cre 15 postis when the disease is entirely 
kat -A « 


М, 


"ZEE ae 
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ture reveals the Nact that мелу cases 
thought to have been Wirely localized to 
the gastrointestinal tract at operation 
later showed metastases in othe «organs. 
Thus the case of Steindl recovered ‘rom the 
surgical removal and subsequently showed 
involvement of the hilus • 'ands. Warfield 
and Kristjanson found microscopic involve- 
ment of the spleen at autopsy following the 
surgical excision of gastric ly mphoblastoma 
of the Hodgkin’s type. The autopsy find- 
ings on the case of Pokitilo and Busni after 
surgical removal of an ileocecal tumor 
showed a metastatic nodule in the spleen 
not noted at operation. Biebl's case re- 
mained alive for four years but required a 
second operation for excision of a recur- 
rence. Another case reported by Ogloblina 
was successfully operated upon and re- 
maned well for eight months at which time 
death occurred from a perforating lympho- 
blastom.tous duodenal ulcer. The reported 
cases of Neuber, Froboese, de Groot, Red- 
witz and others, «re not accepted as cures 
since the cases were not followed for five 
years. On the other hand, the cases that 
survived o»ezs:ion were greatly benefited. 
Most of the . «ses were poor surgical risks 
and death f perforating ulcers would 
probably bez. followed had no surgical 
treatment beer. attempted. Whenever lym- 
phobiastoiaa is limited to the gastroigtes- 
tinal tract, we feel that surgical excision 
should be actempted, but when the lesions 
are п tiple showing that the disease is 
gencie" zed, deep roentgen therapy 15 su- 
perior to surgical interference. If the pa- 
безг is explored and the lesion removed, 


localized to one Hon However, the litera- 


1 1 C Ы 
he should have roentgen treatment before 


he is discharged and should be seen by the 
roentgenologist about evéry two months 
for further treatment and examination for 
recurrence or metastases. 

The work of Chaoul and Lange would 


seem to indicate that the best method of 


high voltage therapy for gastrointestinal 
lesions consists of large fields and small 
dosages over a long period of time. In 
their reported series of cases, they obtained 


м, 
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cures that up to the time of publication 
lasted al^: three ys. Sternberg re- 
ported a case in@hich high voltage ther- 
apy с sed a complete disappearance of 
the. * ed hilus glands but after a six 
year iollow up without any evidence of re- 
currence in the chest, the patient suddenly 
developed gasusec symptoms and micro- 
scopic sections showed lymphoblastoma of 
the Hodgkinss type involving the s: аё. 
In the cases treated at this hospit an er 
the direction of Dr. Holmes, la e fieids 
апа suberythema dosages of approxi- 
mately 600 r each, to the front and back 
of the abdomen, in daily doses of 200 r 
have been the rule. This general plan of 
treatment usually causes the disappearance 
of the tumor and great relief to the patient. 
One of our cases has been on this general 
plan for five years; another case with lym- 
phoblastic strictures of the rectum and 
duodenal ulceration has received this treat- 
ment for two years with complete relief of 
obstruction and bleeding. 


REPORTED CASES OF GASTROiNTESTINAL 
LYMPHOBLASTOMA (HODCKIN'S 
TYPE) 


Gastric Cases with the Dis ase Completely 
Localized to the Stomach. One cu: cach re- 
ported by Steindl, Neuber, Һи !'ei:itz, 
Froboese, Thiemer and ос Г 70 cases 
by Behring. Three cases by Junghay зп 

Cases in Which the Disease ii as bur ‘rely 
Localized to the Stomach and {нге п. one 
case each by Schlagenhaufer, d: G.oot, 
, Terplan and Wallesch, Drope, Buss‘, Ben- 
' ring and Vasiliu. 

. Gastric Cases with Minor Lesions Outside 
the Gastrointestinal Tract. One case each 

* by Scott and Forman, Sternberg, Vasiliu 
and Sussig. Cases 1 and п of Coronini's 
series be to this group. 

Gastric ses with Major Lesions Out- 
side the Gastrointestinal Tract. One case 
each by Reimann and Lichtenstein. Two 
cases by McAlpin and von Glahn. Two 
cases by Terplan and Mittelbach. 

Cases with Grofs Lesions of Both the 
Stomach and Intestine and Minor Involve- 
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ment of Other Organs. One сак 
Schlagenhaufer, Terplan, Sussig, >< 


Kaznelson, McAlpin and von ah ahd : 
Junghagen-" `~ { 
Cases with Generalized Involvement sd | 


Lesions Present in Both the Stomach = $ 
Intestine. Опе case each by Wein^.; 
Russell, Наис“ огопіпі, Tschilow. w 
cases in the series Wf Terplan and Mittel- 
bach. VI 
Intestinal Cases d no Involvement, of 
the Stomach or Other Organs. Eberstadt, 
Catsaras and Georgantas,, Partsch, de , 
Groot, Pamperl and Tecplan Ж Ышан „А 
Hatry, Biebl, de Jong, Lange, Pissareway ~ 
Kan, Pokotillo, Schegelew, Ogleblina? 
Stoerch, Sussig, Hellmann, Wald, Nowicki, { 
Venables, Vasiliu, Hanneborg and Wahl- ~‘ 
gren. p 
Intestinal Cases with no Involvement of 
Stomach and Generalized Involvement. Zieg- 
ler, Schlagenhaufer, Urchs, Terplan and 
Mittelbach, Stahr and Synwoldt, Warfield 
and Kristjanson, McAlpin and von Glahn, 
Cracium, and Ceelen and Rabinowitseh. 
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~ 
. INTROD ileocecal valve. Whenever the possibility 


IARRHEA, 

inal pain, 
which usually 
bility of dise 
and the patie 
barium enema 
disease of the c 
mean that no organi o 
symptoms. It is frequently"forgotten th-* 
disturbances of the small intestine also 
may cause diarrhea. 

'The terms used in textbooks of medicine 
(e.g., Cabot, Osler, French) indicate that 
certain concepts of the causes of diarrhea 
are quite clear-cut but that many are quite 
hazy and indefinite. Apparently "enter- 
itis" is likely to be used when an etiological 
diagnosis cannot be made. It may there- 
fore be useful to classify the causes of diar- 
rhea from the anatomical standpoint; that 
is, as to whether the origin of the disturb- 
ance is in the large or the small intestine. 
This may aid in considering the etiological 
possibilities and in selecting the roentgen 
and laboratory procedures suitable to the 
case. 

The purpose of this paper is to em- 
phafize the fact that the small intestine 
may be the source of the trouble and de- 
serves study by roentgen methods when 
the large intestine is found to be normal, 
and to discuss briefly the diseases demon- 
strable by this means. The acute diarrheas 
lasting only a day or two, apparently due 
to so-called food poisoning, are not in- 
cluded; an oppqrtunity to examine such a 
case by roentgen methods has never pre- 
sented itself. 


TECHNIQUE 
Disease of the ileum is occasionally dis- 


closed when the opaque material used for 
the barium enema flows back through the 


e. 
* From the Departments of Radiology of the Presbyterian Hospital and of the College of Physicians and Surgeons, Columbia ОЙ- 


versity, New York. 


89 






2 5 


of disease of the small intestine presente 
itself, however, it is important to make а 
special ехала рп of the jejunum MC 
ileum with a barium suspension giv:n by 
mouth. e œ 
Two ounces of barium sulphate mixed 
with water is given on an empty stomach у 
the first thing in the morning. With the 
patient in the prone position, filhs of the 
abdomen are taken at intervals of half at . 
hour, in some cases fifteen minutes,eunt 
the barium reaches the ascending colon or 
until adequate information concerning the 
small intestine is obtained. It is sometimes g 
helpful to have exposures of certain loops 
on small films at intervals of five or cen 
minutes. Films at five, six, nine and 
twenty-four hours are taken routinely. 
Plain screens permit exposures of 1/10 sec. 
with 100 ma. and the voltage accordimg to, 
the thickness of the patient. Ravdin, ‹ 
Pendergrass, Johnston апа Hodeg prefer 
to use the Potter-Bucky diaphragm which 
requires а longer exposure. Roentgeng- 
scepic observations of intestinal move- • 
merts and mobility, tenderness, etg» are 
made two or 4 ireg times during tht exam- 
ination. The dc ta's of the proceflure must 
necessarily be varied from case to case. 
Ravdin, Pendergrass, * Johnston and 
Hodes believe that a plain barium-water 
mixture should be used, rather than a more 
complicated suspension, to avoid any pos- e 
sible effect on the emptying of the stqmach , 
or allergic геаспоп "оп the intestin 


, QN 


THE NORMAL SMALL INTESTINE ^ 








A satisfactory review of the normal 
intestine cannot be made here (see R avdi 
et al. , Cole, and Menville and Ané). Ir 
portant points may be&&entioned briefl 
The barium shadgw is uually continuous, 
and not scattered and diWded. The lume 








> may vary from 1.5 to 5 cm. in width. The 
-nfecofal elevations of the jejunum are very 

SQ high, givingeits shadow a fine feathery ap- 
Jjearance; they become less anddess marked 

: in,the lower segments. In the ileum their 
jndegtagyons are more widely separated 

e hardly more than 1 mm. high; they 
"run at right anglessto the iong axis 
testine but occasionally lie parall 
"This wa!l of the normal small i 
sgmeft and flexible tha 
d; 10 ts freely movable % 
e peristaltic congraction. sd 
cm: in width, are sharply 














e доп i to dis normal Wide of the 
umen. 

* In our experience the opaque mater;al 
Begins to pass through the ileocecal valve 
in from one and a half to four hours after 





eaged twenty-four, had diarrhea and abdominal 

Ё #аїп for ten years. The barium enema fluid flowed 

® ifto the terminal ileum, outlining the dilated por- 

a f tion shown above. The loops leading into and out 

of this*lad abnormal wall contours. The arrows 

‚ / point caudad. The filfn reproduced above was 

taken two and a ТЇ hours after the ingestion of 

barium. The 419 а loop eas resected (see Figs. 

and 3). Followigg operation the patient improved 

W idly but te&porarily developed signs of pel- 
* lagra (see terman and O'Leary). 


ъъ AS 


é à 
4 Fic. 1. Nonspecific Granuloma of the Пеит. A woman, 
. 
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B. к. С. Drei I 
Ly WAP a arca 
B74., 1914, 58, 516-55 
г, Е. ‚ апа Forman, Т. 
+ he gastro- intestinal tr 
m ‘se of Hodgkin’s dise 
“їс. 2. Ne M. J., 1916,09, 427 of the IHeum. (The 
same case 1. A. P.à»-.) The resected specimen 
measured 4o cof, along its antimesenteric border 
and 15 cm. -long its mesenteric border. It held 
700 c.c. The wall of the dilated portion was very 
thin, while that of the proximal loop was thickened. 
Scarred areas were present on the surface. There 
was no constriction of the lumen amounting to 
obstruction (see Fig. 3) 







ingestion if the stomach begins to empty 
promptly in apparently normal individuals. 
The lower ileum still contains barium at 
six hours but should be empty at nine 
hours. 


NONSPECIFIC GRANULOMA OF THE 
SMALL INTESTINE 


This term is meant to include "regional 
ileitis”’ (Crohn, Ginzburg and Oppen- 
heimer), “cicatrizing enteritis,” etc. The 
disease is apparently due to an unknown 
infection of the wall of any portion of either 
small or large intestine which produces 
thickening and ulceration of the mucous 
membrane, hypertrophy of the muscularis, 
infiltration with round cells, fibrosis, later 


fistula formation between loops of small. 


intestine, between small and large intestine 


or between intestine and skin; it may cause. 


intestinal obstruction. It is frequently as- 
sociated with marked mesenteric lymph- 
adenitis. The lower part of the ileum is 
more frequently involved than any other 
portion of the intestinal tract*amd the dis- 
ease does not often attack the cecum. 
Diarrhea was either the presenting or an 
important symptom in 9 of ІІ cases ob- 
served at the Presbytegian Hospital. Most 
of these patients were referred to the De- 


{ 


^ 


r 


N 


D 


~ 


` a ~ 
894 Ross Golden me 193 ~ 
° A. ^ 
All wei puzzling clinical рг burs, and 
psychic disturbances were thoug: . * ret-- 
ably to be responsible until roc ^en ,*. 
studies disclosed evidence of disease о, ie, 
small intestine. Two were referr " 
amifiation of the colon, but > ES "d, 
and most recent case, a study | 
ately made of Фе ѕта!! inte 
stance the barium en. am 
-ough the ileocecal salve 
dously “1: асе 
n Figures 1, 2 à. « 
lie negat&e colon e 
Tv d by montis of futil 
^ e *h* patient was rei 
а "=m meal. It is о. . 
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Fic. 3. Nonspecific Granuloma of tie Пешт. ine 
same case asin Figs. 1 and 2.) Sersiginous ‘ranch. 
ing ulcerations were present Cu {е duces men- 
brane and small polypoid masses © zvanu! tion 
tissue were present in the prox val end of che 


dilated portion of the ileum. 


partment of Radiology first tor 
tion of the large intestine. 

The roentgen evidence >" “hi dez s 
the well-advanced cases vas «suailv nat- 
rowing and irregularity ©! the huier of 
several centimeters of loc- ieum, witu a 
nine hour ileal residue. In : 21111, acca “1x, 
whq had diarrhea with bleoi in. ост 
with a negative tuberculin tect, the ede 
of the terminal 6 to 8 cr. cf * т, al- 
though normal in width, сой: 


4 small 
rounded areas of diminished de:isity sug- 
* gesting polypoid elevations on the niucosa 
and fine irregularities of the margin sug- 


gesting small ulcerations. In the earliest Fic. 4. Nonspecific Granuioma of the Fejunum, A 





e case, several roentgen examinations dis- girl, aged nineteen, had «arrhea and abdominal , N 


closed only spfsm, abnormal peristalsis pain for three years. A barium enema disclọsêd 


: : ing abnormal. She was given psychotherapy 
and tenderness of the terminal ileum; the — ?othing abnorm U. She was iven paycnotherapy 
for several months befcre the narrowed loops o 





diagnosis Was made on the basis of his- lower jejunum (arrows) were demonstrated,follow- Ы 
tologic changes in the resected specimen. ing a barium meal. At operation severfl thicken 
Three cases were of unusual interest. loops of lower jejunum w'&e covered with sma 
The patients were young women who had tubercle-like elevations. Вой surgeon and roent- « ( 
: E г nologist thought his was Wuberculosis. One Ф 
diarrhea and abdominal pain for ten years чараны € i ls 
Fi d | Fi à the small tubercle-like eleva&ons was erm 
"у 7 B . . = 
( igs. I, 2 and 3 >, three years (Fig. 4), microscopically and interpretes by the pathol 
and eight months (Fig. 5), respectively. gist as nonspecific granuloma of intestine. 
Š : 
y WS м 
. 
` 







м e 
_ тегез! йт diarrhea was an portant 
fh in the presence of sufficiently de- 
Мос у, if not obstruction, to pro- 
_ dace tne dilated loops shown fh Figures 2 
ака 25 





a Ж® P. . 
iar p JLCSIS OF THE INTESTINE 
£M 4з of the int&tine is usuall~ 
b ~of the i x М p. hisis but may occur 21 
E oO with. dt. of pu.monary disease. Bon- 
"^.  testinei$ xs m аг: Dually і invc' not 
А betpalpat- i = localized tube nd. not 
| tender. ^ : "und in t large гт ^ЇЧог? 
! * exceed . f pulmgfary tre sonore 
i X - Jesionsfobserv. < 
wn and Sampsoriise (гро 


Hoi them only in the sma" ¢ 

5 (19 per cent) only in рс tame 
Ulceration of the тис. + 

.2, and infiltration and fibrosis Cpu 
wall are the important pat ologic mani 
festations of the dise „у. 

e The roentgen-rav -idence of ileoceca: 
tuberculosis has been | scribed in detail 
by Brown and ©з с 1 and numerous 
other writers. In brici, consis. primarily 
( of irritability; and: hypet “motility of the 
ileum and ce. 'formizy of the 


x zs. 





=, 
se aC 


> 


y? of the ins ~~» which are bette: 
А emonstratej : < -arium than by 
the enema. Jo t Маш за of the 





ie trentic ted, 

' v; the diseased 
id г ore likely 

an Flow ever. in occa- 
ential diageosis may 

be difficult from the sarium pon 

* „ alone. The preser.c c: phthisis and, 
children, a positive tuberculi» test су. m 
tubesculosis. . 

" Diarrhea i Is not 4s frequent in ilzoceca! 
tüberculosis as in nonspecific granuloma of 
the intestine. The incidence of this symp- 
tom as reported by different writers varies. 

| ) psa €entinuous diarrhea or alternating 

Is iarrhea and cong pation was present in 

i^ 4 per cent of the 233 cases reported by 

P»: and in af per се of 36 cases de- 

T Logan. Of тоо cases with posi- 

evidence of this disease 


-— LA . 


за 
i 
portion seems. x Se 


to retain the & - 
sional cases the .* 


-` 
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з. г. Nonspecific Granuloma of the Ileum with Ob- 
struction. A woman, aged twenty-six, had severe 
diarrhea and abdominal pain for eight months. 
small intestine study disclosed evidence of 
ton in the ileum. The narrowest diameter 
"*ricted area of the resected specimen, 
^^, measured 0.5 cm. The wall of the 
r was hypertrophied. Several ulcera- 

дөй lex 2242538 membrane were present. 


studioi ‘son at the Trudeau Sana- 

teras) + 4 diarrhea, while Blakie and 

at ^» only 27 per cent of 44 

„70000704 cases. It was present 

„+ ‘a - st the Presbyterian Hos- 

€ (ess this disease was asso- 

sr wat... спота of the ileum with 

me z tases, . ed by histologic study of 

the сзсз + unen; it is of interest that 

tis. ceter. i owed no clinical or roent- 

gels. ic аспсе of pulmonary tuber- 
cL Osis ° 

c! "CIENCY DISEASES 
bi ous. силабоггһеа, non-tropical sprue, 
cei: > {ипзбазе in infants, adult celiac dis- 


ease, tropical sprue are all apparently * 
basel upon the same physiological dis- 
turbance—a lack of an essential substance" 
or substances—and may be considered as . 
essentially the same diseate (Thaysen); all 
have diarrhea as the presenting symptom. 
It is of interest that not all patients re- 
spond to the same treatment? It is not 
necessary here to discuss the details of the 
pathogenesis and clinical course of these 
diseases or the various opinions concerning 
them. e 

Snell and Camp (1934) pointed out some 


м 


í 


~ 


Ps 


- 


a^ 


ч 


896 





Fic. 6. Deficiency State (non-tropical sprue). А таап, 
aged thirty-fous, complained of diarrhea and loss 
of weight of two months' duration. The barium 
meal shows marked smoothing of the walls of the 
jejunum with slight dilatation and hypomotility. 
The symptoms were promptly relieved by the 
injection of liver extract (see Fig. 7). 


significant changes in the wall of the upper 
part of the small intestine on roentgen ex- 
amination in cases of chronic steatorrhea, 
namely (1) coarsening of the mucosal 
markings of the duodenum and jejunum, 
(2) obliteration of the mucosal markings 


and smoothing of the walls сс Шу in 
the jejunum with the formati лоо 
sausage-like masses of barium. ^ ilata- 


* tion of the jejunum, and (4) hyro:sotility 
of the smalf intestine (Fig. 6). As an ex- 
` planation for these findings, Snell, Camp, 
. and Watkins (1935) suggest edema of the 
mucous membr&ne and in more severe 
cases atrophy or destruction of the mucosa; 
they describe a change toward the normal 
coincidentally with clinical improvement. 
They note that the stomach, ileum and 
colon may infrequently be involved. They 
believe that these changes may be present 
in other conditions 
Mackie and Pound (1935), and Mackie, 


Ross Golden 


"aro. 
—— ode 

e 2 X 
Miller and Rhoads (1935) describe very 
similar, if not identical, changes % t 
small intestine demonstrable by MR 20 
methods in*typical cases of tropical sprue 
and in the deficiency states associated with 
severe chronic colitis. They emphasig: the 
tendency to form segmental pockets of 
barium as a m@&ifestatic ı of disturbed We, 
testinal motility. 

Another sign observed in 3 adults ‘ths 
chronic ste- wh at the Presbyteri^n 
Hospital several infants, with a 
di nesis of « Qac disease at the Babie 
лита! was theocculation of thé bariui ; 

 Пеит, the Xendency to form smar и 
rounded or oval flecks of barium instead of 
t^ smoothly homogeneous continuity of 
the barium shadow as seen under normat 
conditions (Fig. 7). The possibility that 











Fic. 7. Flocculation of the Barium in Deficiency States. 


| 
A film six hours after a barium meai (same patient 
as in Fig. 6) shows the granular, flogculgnt ap- 


pearance of the barium giadows noted бта number 
of adults and children with :ёсіепсу states, whic 
is in marked contrast to the usual homégeneous 








abnormal 

Ж. ities of fat, fatty acids or soaps, or 

Ne some other Abnormal non-opaque material 

im the intestine might be resfonsible for 
thes is suggested. 

.. l'igns were available showing bariufm in 

hgsmall intestine in 1 cases of celiac dis- 

"A. ; in infants a. the Babies Hospital. In 

7 of the 11, definit: chances of the nature 

e € of ` озе mencioned abo: were apparent 

ir the Jgunum. In 4 cad. 

^» the mugosal folds in the 

| light as to be doubtfui bj 


e 
abnormal fat digestion with 


UN. 


'm Was so 
п 20е "ghe 







. "є 

F Z2 ^ uodenfm appeared abfformaliy smo 7 
Changes identical wfth those Лез n 

›у the above-mentioned writers were г. sted 


. in 3 adults with chronic steatorrhea a: the 
fresbyterian Hospital; the injection of 
liver extract was followed by prompt iri- 
¿ovement in 2 of them, but not in the 
third who grew better slowly on a Lanana 
diet. Identical changes were also demon- 
etrated in the small intestine of 2 other 
adult cases of chronic or recurrent diar- 
„ , thea, in which the ciinical classification 
was not as definite as in the 3 cases just 
mentioned; they аге 50111 under observation. 

The diagnosis of this er idition is usually 
iade by clinical me However, in the 
ie of an in clinical work-up 
or an atypical ‘с cture, the first 
suggéstitp of the * -of a deficiency 
state таў come : ‚у of the small 
intestine; an exa: „as I of the 2 above 
mentioned patients w 10*responded to liver 
extract and who Was admitted to the hos- 
pital with a diagnosis of pancreatic insuf- 
Ж ficiency made at another institution (Fig. 8). 


‹ 


° UNCLASSIFIED “NERVOUS” DIARRHEA 
b : 

Diarrhea sometimes occurs without 
either clinical or roentgen evidence of or- 
ganic disease. The symptom is usually 
attributed to psychic or nervous influences. 
The foewing case appears to be an ex- 
f^mple, of this e gondition ; the roentgen 

e discloseg marked deviation from 
ysiolofy but no evidence 


wall was 
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'oarsening of 





jejunum and ileum. 


со 
© 
~J 


Fic. 8. Deficiency State. A woman, aged fifty-five, had 
intractabie diarrhea and loss of weight for two 
months. A diagnosis of pancreatic insufficiency 
was mede in another institution. The small intes- 
tine study disclosed marked smoothing of the 
jejunum with hypomotility, leading to the diag- 
nosis of а deficiency state. The symptoms were 
promptly relieved following the injection of liver 
extract. 


(Unit No. 491635). A highly intelligent busi- 
ness man, aged d was admitted in 
June, 1936, for study because of a painless diar- 
rhea of six years' duration. The sy mptom began 
shortly after the stock market crash in «929, 
although the patient maintained his business 
and m: г< J his situation during the depres- 


sion. * ` raged four to six loose bowel move- 
ments и :^y with no pain or other symptoms. 
He was veji developed, slender and had lost 


10 pounds during the six months previous to 
admission. 
aminations disclosed nothing remarkable ex- 
cept a persistent bradycardia, the pulse rate 
averaging around 60. The barium enema dis- 
closed nothing abnormal. The small intestine 
study disclosed unusual hypermogility of the 
The barium reached the 
cecum in forty-five minutes and the ileum 
was empty in three and a half hours. The je- 


junum showed nothing remarkable. The lumen 


of the ileum was rather narrow; hyperactive 
peristalsis and numerous spastic contractions 


The physical and laboratory ex- 


"m. 
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icy St. nly barium « the nervous syswņ; the 


А ? Jg «са а 
> possible demonstrated. “area to be a dis е. ЖЕ 
sturbance tine in the, 2 sy, а defir'te Бур] oe 


f fat апі disclosed the intestine, Sparti uty! ә фе _ 


* the in- Space does ° 
'estine, factory discuss PSARCOMA OF THE ө» . 
d char- malignant ne Ali INTSSTINE ` 
ba ly re- Itis hoped ams te be eas |b rm 
t * o! that рл iA of the “най, 
catic )f the cases described by" J 


: | fer in TAN a clinical history was 
с the jw tioned, didgrhea was presente in only 
- _ "Instance in Which the growthg had in- ө 
_ 4 "voived the pancas. Zimmer mentions 2 
cases without this ymptom, Howevef, y 
was present in 3 of 5 cases in the ога 
of the Presbyterian Hospital. In these 3 
cases the disease was extensive and ad- 
vanced instead of localized, as it appar- e 
ту wis in Oberndorfer's reports. 
t ehmkuhl (1927) described a case in 
Jvmphosarcomatous infiltration was 
‘or: throughout the entire small in- 
© tine wich тапу undermined ulcers up 












Fic. 9. “Nervous” спална у гесу ay on 
Small Intestine. A man Я со со, had pain 
less diarrhea for six ye icy cardia. In- 








gested barium began to en:: з. ccum in forty- = by A cm. 35 size. The mucosa’ was ө 
five minutes and the ileum му inthreeand у] and ске. u; по normal folds were 
a half hours. No evidencc ‘ e Je disease was ү t. The me етс ly mph nodes were 
demonstrated. The film repro эсе above was s : 
| ies „беа. The ү t sas a woman, aged 
taken at one hour and sh: « to. «mn ons vegt- x Ti i : 2 
lar contractions in the ‘cur „суи 2+ several die VD a t 2-5 nistory of crampirfg Р 
. 1 . 1 ы > 
roentgenoscopic observatioi:: tut ppl: qua pain апд diarrhea, at 
"ge S- . «^ ngon pei серге the menses bit 
were present (Fig. 9). Ther. <... tenderness . і 
: . | : "en „+.  оп'ж s -er. The fools were 
anywhere in the abdomen. A icn of he 4 (f 
М > Mer Nl, v Ia ate Ae 
exarflination three days late: ‘ n urasi е a 58: ed an excess of fat, 
identical findings. There was « * 5: woh БУ Фе 3 ба . ynai iges:ed muscle fibers, 
; = : : 5 ? 
could be interpreted as eviden: gue Dus ut 1cus or ооа. The clinical 
disease ‘of the intestinal wall Tie .« x. "ae «i ,L.* wa ^ ancveatic insufficiency. No 
testine showed no evidence of i=: he mestis 3m төз aroentgen examination. 
patient was put on a blani di « yer is^ "ter wes that he was unakle to ° 
_ atropine, tobacco _was eliminates ehe da mil case in the literature. . 
penie pe аа г ык» е Ж? H | -olio ic: case is almost the Gupli- 
iscussed with him frankly. During 2 w: ess of the: reported by Lehmkuhl айй» 


rest in bed in the% spital, the diarrhea ceased 


D. diee к agea .'ustrates the importance of investi- 
and the patient began to regain his lost weight — ^ 


T gius of the small intestine*of patients 
rapidly. 
ё .. | with diarrhea when the large ingestine is 
Comment. If the diarrhea in this case normal. е 
were due to organic disease of the intestine, (Unit No. 387109). A woman, age diu 








it would seem that evidence of it should four. was admitted to 
. ы > е 

be demonstrable after six years. The pa- Hospital August 8, 1933, Ьесфизе of intr 

tient apparently was suffering from vago- diarrhea of four years’ duratioMFive years'pre- 

тота. The trouble seemed to originate in viously splenectomy was perform 


y for purpu 
: " A V. 


he PresD (P 





һе?погг g!a with relief of 
bio she эеїдїсї only 
Is «-*e described as “s 
Soap. at times containing fa 
Ук, 1. xa nation disclosed пе 
h ex 9t 20,000 white cells wi 
. e Ф 
р sphonuclear  leukocy. 
4 J.. disclosed ` hing a 
*h <tonicity of the -arge intesi 
tuc . aall intesti.. ‘Fig. то) dis 
patchy irregular distribution of с. 
throughout the jejunum a рег i 
• wall markings of the jejunum Jere low, co 
irregular and widely separgted. Almost 



















` 
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. 
! 2» entire*snMll intestine гета еі filled at eiie Tus 
hours. The significance off these change: \ ^5 
м understood at that time. The patient C 
: August 23, 1933. 
. At necropsy (No. 11351) the duodenal foids 
beginning about 4 cm. below the stomach were 
e very prominent, thick, almost polypcid. The wv 
mucosal folds of the; proximal то cr.. of th: 
А jejunum were similar (Fig. 11). This thick-: Ы 
"à. L1: LY ё: ‘ous Infiltration of the Small : 
Intestine. 1: „б «<i thickening and widening of 
the mucosal 7... the jejunum меге due tolym-  ° 
phosarcomateu: 1: ation. The muscularis was 
intact. The mx 5: lymph nodes were greatly 
enlarged. 
ing was confin.’ . che mucosa. The mesenteric 
Ivmrn nodes e . ‘arged throughout. The 
lower jc an : er. and large intestine ap- 
peared ялт: 3]. Histologic examination 
disclosed :. у dense infiltration of the 
duode: ! inembrane with large and 
saab ©. The latter had deeply 
cux and the former large, pale, 
саг nuclei. Very few mitotic i 
seen. In the jejunum and ileum 
T © ar infiltration of the mucosa was 
сора asinz in the тоге caudad por- ° 
i : cells were found in fhe mesenteric . 
5 but were not present in the one 
us di xle examined. Many of the cells 
ained intranuclear inclusions of eosin- ^ 
staining material, distend... the nucleus and 
crowding the chromatin against the wall. In 
some cells this material was fragmegted and in 
Ф. ^ wom:a, ages thirty-four, had intrac- others it had ruptured the nuclear membrane 2N 


arrhea fore Sur years with great loss of with dissolution of the cell. The pathologist 
classified this case as lymphosarcoma of the 
intestine. 


Comment. The stools #п this as well as in 


Lehmkuhl’s case had many of the charac- 
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teristics of those of the 4 
diftussed “Above. It seems $ 
tht the diarrhea was dve ғ 
inKhe digestion and abse 
о еѕѕеж `1 substance 
filtration л the wall ожа 
and giving the stools thei” 
acter. The infi'e-^"cn was prd 
sponsible for ibrmal wall 
the jejunum a. gether with 
teric lymphade -tis (Golden), * 
motility. Jt should be notec 
nfuscularis was intact. 

A number «f writers commen ` 
fact that the portions of the in г. л. 
volved by lymphosarcoma 2: dilate. 
rather than constricted. 


NEOPLASMS OF THE SMALL INTESTINE 


Diarrhea did not occur in ary of che 11 
cases of assorted benign neoplasms of the 
small intestine found at пе psy in the 
Department of Pathology о? сле Presby- 
terian Hospital. 

In 20 cases with proved m lignant dis- 
ease of the small intestine, other than 
lymphosarcoma (carcinoid 8,  rcinoma 9, 
sarcoma 2, регієћеһоп: 1}, лаггһ,: oc- 
curred in only 4. Th:s: of these pe. u's 
had carcinoid of the Пешт with extensive 
metastases at autopsy; di: . ^-^ had been 
present three years, nine mor and ten 
weeks, respectively, before ad:aission. The 
last mentioned patient had intestina! ob- 
struction with marked dilatatiz;. |^ tue 
jejunum. Tne reason why these 3 ont 
had diarrhea and the others diè not 53 net 
clear. The fourth patient had the cor- 
bination of ileocecal tuberculosis and саг- 
cinoma of the ileum, mentioned above, 
and it seems more likely that the former 
was responsibk" .ог the symptom under 
discussion. 

In 6 of the 20 cases no barium studies of 
any sort were done. Eleven of them had an 
ordinary gastrointestinal series іп which 
no particular attention was pald to the 
small intestine but abnormalities of the 
jejunum or ileum* were detected or are 
demonstrable on the films in 9. Two of the 
3 carcinoid cases with diarrhea were given 
















eroentgeno'e s e 
the small inces Q & 
study o£ these cases - 
{ * 4 а later com- 

S department. Suffice ° 
ant disease of the je-  , 
y cause (1) obstruction * 
эуе the growth, (2) local- , 
izd nared 5 «g Athe lumen in which de- S 
struc.ion of the Weucosal folds may* be 
demonstrated, and (3) intussusception. 

No diarrhea was present in a case of non- 
specific, unexplained ulcer of the ileum. 

It would seem tha* limited, localized in- ө 
volvement of the small intestine by neo- 
plasms is not likely to be associated with 
diarrhea. 







INTUSSUSCEPTION м 

Cabot mentions ..arrhea as a symptom 
in 3 of то cases of intussusception, th re- e 
gion of the intestine involved not being 
stated. In 11 cases of intussusceystion at 
the Presbyterian Hospital, in which the 
small intestine was the site of the troubl§, 
diarrhea is not mentioned in the records.™ 
Four of the 10 patients complained spe- 
cifically of constipation. Pain wal the out- 
standing symptom. i 

DfsCUSSION* 

Cabot remarks that the diarrhea from 
‘ейте chronic disease may be inter- 
nictent and -ay appear in acute exacer- e 
b-tions. e 

Probably the riost important step n the 
Cag. 7s of any disease is to think of jf. « N 
in rouane clinical work pathologic con- 


ditions in the small intestine are wd ( 










missed because the possibility does not 
come to mind. In gowig over gastr¥intesti 
nal films of 6 children ufider three 3 
age, which had begn madain апос > 
tution and called normal 2 casesWWWy, 2. 
noted with definite changfl:ycharacterNtic — * 






rm The Small Intestine and Diarrhea gol 
ў e 
и :cause they had diarrhea oftn..  *s3 of the Gastro-intestinal Tract. 
13 quite possible that more ex- Bruce F зп Co., MinneappSis, 193 
. 


5. Сконм, B. 1, Gir вокс, L., and OPPENHEIMER, 


- «adv of the small intestine when B GO Buond dics’ a рио Bad 


aea 18 ^ esent might throw new light 


1 1 cH clinical епосу. Y. Zm. M. Ass. 1932, фо, 
eth- sry.aology and pathology of this 1312-1329. + 
| : j j è _ 13 — | 
* o. 90m 6. Ert> ом. О жей by Brown апа... ....pson. 
б Е : - d , 
43 SUMMARY 7. Е. aman B., and O'Leanv, P. А. Pellagra 
s ondi y to benign and carcinomatous le- 











1. Diarrhea ray E: due “o disease 
small as well as © the Jarre intestin 
2. Roentgen examin 
intestine may disclose e: Ҹ 

(a) Nonspecific granulog® « the т 

> . time (ileitis, etc )in£h — pzrcentag 
of cases of whicf diairne occurs, 

even in the piesfnce of obstruction. 


sions and dysfunct} gastrc-intestinal 
et Arch. Int. Mea? 7, 633-649. 

H. Index of ential Diagnosis. 
5 dition. William feng Company, 
ik, 1928, 
R. Observations on small intestinal 
љу in the presence of calcified mesen- 
„ег. lymph nodes. Am. J, ROENTGENOL. & 
7. APY, 1936, 35, 316-323. 











. Gor 


es. е А А 5 Е о аз. +. Quoted by Brown and Sampson, ref. 2. 

(b) Tuberculosis of the шав ааг р пи, Н. Ein Fall уоп gleichmássigem 

. little more h n half the cases of зовет Lyphosarkom des Dünndarms. Vir- 
which агг is present. chou's Arch. f. path. Anat., Y627, 264, 39-44. 

° (c) Changes in the jejunum and ileum 12. Loc..:. Quoted by Brown and Sampson, ref. 2. 


; E Е $ : 3. Масгле, T. T., and Pounp, R. E. C i 
in deficiency states, of which diar- 13- Macri, T. T., and Роокр, К. E. Changes in 
the gastro-intestinal tract in deficiency states, 


А rhea is the presenting symptom. with special reference to the small intestine: a 
e (d) Disturbances in physiology of the roentt. *.og!c and clinical study of 40 cases. 
small intestine x.:*h diarrhea of pre- 7. Ат. ^ Ass, 1935, 104,°613-618. 
sumed psychic ст nervous origin, ап !4- Mackie,” 7., Milter, D. K., and Ruoaps, C. 


: г : : : P. Spru:. roentgenologic changes in the small 

e А . g g 2 

ance of which is described. Ree т 

B. се j ade de sa intestir 4m. 7. Trop. Med., 1935, 15, 571. 
(e) .Rhanges in the jejunum and ileum 15. MeNviit 1. J., and Ané, J. N. X-ray study 
1f. rare cases of infiltrating type of of pass: eofdif'erent foodstuffs through small 
lymphosarcoma of the intestine . estineof т". ^adiology, 1932, 18, 783—786. 
which causes diarrhea. 4. -RNDORFER,!. 0 Geschwülste des Darmes. 
e. L . . í { д 515671 o а 1 а= 
= a. Diarrhea occum uncommiobly with Handbuc ler sp cziellen pathologischen Ana 
e в tomie : : "stologie. Henke and Lubarsch. 


localiseeineoplasme of the small intestine, Verdav-:ngsschlauch. Vol. 1v/3, p. 717. 
and rarely, if ever, with fntussusception in 17, Acler’s Principles and Practice of Medicine. 
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gation by toentgen methods in cases 18. В. ste L S., PENDERGRASS, E. P., Јонмѕтом, 


and Hopes, P. J. The „#есї of food- 
s+ a8 on the emptying of the normal and oper- 
ated stomach and the small intestinal pattern. 
Am. ј. ROENTGENOL. &. Rap. bHERAPY, 1936, 
35, 306-315. 

19. SNELL, А. M., and Camp, J. D. Chronic idio- 
pathic steatorrhea; roentgenologic observa- 
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NON-OBSTRUCTING MALIGNANT TUM!” ~ 
OF THE SMALL BOWEL 
A REPORT OF Fi 71, CASES 
Ry TA*^£5 R. LINGLEY, M.D. 


ae 


ss asa 
© М, MASS 
ALIG? ‹ гүз т АЛ ir 
volvi . < bowl 
sufficient f. го ', rend: 
gen recogniti  . aportar 


- aütl w . h.ve reported sei 

of ga 20 astina: malignancy г. 

2.6 to 5 per cent of these occu iin 
the sn ull intestine. Judd,’ in a series of 
3,535 cases c^ gastrointestinal carcinoma. 
found 1,689 | ће stomach, 1,822 in the 
colon and 24 in the small intestine—a ratis 
of 1 in the small bowel to 7o in the stomac 
and т in the small bowel to 75 in the cols. 

The whole subject of tumo:s of the ^r 
bowel has been amply covered in . 
p-blications by Raiford, Y "ле" " 
Wakeley,® Ewing,! and cthei. ' 
will therefore be confined i a © 
of the clinical and roer tosi. 
in 5 cases which wer. ^ vesti mo 
they were ex.rajum a: . i non-s 
ing in type. 

The most common ros... 
ing in cases of small bows’ t.c, 
they are benign oz maligr ran. = irent: 
obstruct. i- In such case: . += Фе 
examir it. is of great value ins soni 
ingit- „исе of obstruction а! i 
tion, sat the г cual cause of the vir 
tion is usualy ‘scure. Аз pointe! vat > 
Raiford and ctiiers, however, tuere is ол 
type of malignant small bowel tumor whic! 
is extraluminel `d non-obstructive. Aris 
ing in the wel фе small bowel, these 
tumors gro «ау from the lumen and out 
into the 1..se: тегу, forming large external 
masses. The iamen or the involved seg- 
ment, instead >f being stenosed and ob- 
structed, is us ау irregularly dilated due 
to necrosis and v.ceration within the tumor 
mass. In such cases the roentgen findings 
are very characteristic. 











..cetts Genev! Hospital 


"S 


e10; 25 саве: ^i malignant. tiov 

ill bowel observed at the M .ssa- 

Genera Hospital, 18 prod. гей 

ste,osi оғ complete obstroriion 

7 were ^on-obstructive in туре. 

сиштеса of ches? cases on pathological 

exar 1ation were found to be carcinòma 

and :2 wer. arcoma. Of the 7 non-obstruc- 

tive tumc:zs, 3 were carcinoma and 4 were 

sarcoma. 

The following 5 cases are reported as 

“istrative of the non-obstructive type: 


REPOR” OF CASES 


Sase І (B. M. 14! 5). A male, white, aged 
‘y-three, married егей the hospital July 
2, 1934, because cf = upper quadrant pain, 


vomiting, v'eakn "stipation and tarry 
` On. àysic “nation, he was found 
s. ner ^^ an се a mass im the left 
"'id-abdor « . 
Jat «r2 - Da *! б cod cells, 2,890,005; 
hi - ootbcells, 3 tb, go per cent. От — 


alys:s ne: ative. ^- ysis showed no free 


C] EE ac "tà ^ s end of one hour. 
lox ri GO. C.C. 
A „аги тег a 1 without obstruction 


the cecum - a^ saew d that the mass was 


"ns to t. colon am? lay anterior and 
‘Jai t . its adi^g portion. 
Bare . by © w3 sowed no evidence cf 
ease he +... 43, tomach or duodenum. 
U amu cion scr a iwo hour interval, how- 
Gr, awan 2 sortion of jejunum^which 
ves 7 d, ooo im contour and which con- 
anc. arge irregu'ar "ng defect. This de- 


fect c -tasponded 1° 1 
та». ât (^ end of 
bariun һа. ath o 
ing only si; «..t delay 

of tweaty-fcur hours, was a trac: of ba- 
rium adherent to the _.га of ulcerat on. In 
view of the above findings, a .'iagnosis of malis 
nancy of the jejunum was made, possbly 
lymphoblastoma. 


,alpable abdominal. 
hours, most of the 
еа are. indicat- 

ooint. At the end 
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e f 
m At operai ~ a menor the size of a child's 
“Б-да "jas found in the left upper quadrant. It 
e't was fre’, iw * able and definitely arose from 
che Jeienum. . пе tumor, together with а sc- 
^. e$ of jejecum on each side, was successfully 
removes! эпа аг .nd-to-end anastomosis made. 
©.” The padent ‘eode an uneventful postopera- 
tos есоуегу oc w= discharged Aur 
T 134 £ tn: 
P- aologica! герг on the secti 
а 


“nim was as follows: A section of j 
cm. 's length; 15 cm. from 7ne ead 
Іа: зе 5::ss measuring 1480: 
mass "е mucosa Is widely ulcerated and b` 





e { 
Cr 1; 


gL 


^ stained. The mass lies airavst entirely on г, 


eter. The cut surface 


mesenteric side of the bowél. Its orter sufite 


-s nodular, t: e nodules av raging : cm. in tiam- 
3 boggy and varices in 


color from white in tne deepe> pordons to 
greenish brown bel “у ш: mucosa. 
Microscopic: The tumor is composed o: 
somewhat round cells varying in size from cv 
of a lymphocyte to twice that size. Vne cv 
plasm is scant and neutrophilic. ^ ће nuclei 
ecasioually oval, 


the most part are round. 





Jase 1. Film five hours after admin- 


FIG. т. 
istra, on of the motor :neal, showing dilated seg- 
те". of jejunum containing multiple, irregular 
fang defects. " ne barium in the colon is a residue 
from previous examination of the coin. 





Aoentgenogram showing pressure 
ton +.. .rensverse colon caused by external 


^ütotic figures are very 
› not look like lympho- 
1 alveolar arrangement 
2 insi a con cf lhe lymphocytic 
( АШ "egentiatd. carcinoma 
^able diagnosis, but exact 
EET г. possible. 
entered the hospital two 
cur’ sical symptoms- Не 
"d фес Uecembe. 2, 1934. 
m.onscrated metasta ʻo perito- 


raii. 


Les e 


= 
14 « 


hz roentgen ndings ıı this 
thosc ог an irr. ilarly dilated 


graei i of jejunum containing an irregular 
"ling defect, the whole area corresponding 


to a large palpable mass. «те was no ob- 
struction but barium adi. +! to tke ulcer- 
ated surface even at the ег! + ^ «enty-four 
hours. 


Case п. A white, Italian housewife, aged 
fifty-two, entered the hospital « : April 8, 1935, 
because of loss of appetite, i; i :asing constipa- 
tion and loss of 18 pounds in weight. Two 
months previously she had const lted her local 
doctor, who found a large abdominal mass 


Fici 3. dilated seg- 
ment of jejunum, well visua'. e-half hour 
„zer administration of the barium meal. 


Case п. Showing irteera 
i 
v € 





and advised operation. Physiczl examination 
showed a large mass in the right upper quad- 
rant extending down to hc evel of ti * 
cus. The mess was freely ч» vable, non- tae 
with irregular har i surface. 

A barium enema examiuation :howed the 
mass to lie above the proxin. ' hil‘ of the trans 
verse colon and to produce a vressure defect 
on this portion of tce bowel Fig. . It was 


definitely iu contact with the = ‘on but Jid nc* 
involve i:s mucosa. 
Bariuin oy mouth showed a о: ID 
gus, stomach and duodenu--. Th. аг! 
haweve v 


third portions of the duodea +, 
displaced to the left by the 1nass. 1 ће bz cot 
passed readily through the duodenum, enicrc 
the јејир „л, and passed to a point about :2 
inches from the 4enojejunal junction. Ас 
this point the Je;s:um entered the mass and 
became grossl irregular and dilated (Fig. 3). 
^ arg. ulcerated area in this region was demon- 
stratec. At the three-hour examination a large 
portion of the barium had passed the lesion 
and at six hours all the barium had passed by 
except for a trace adhering to the ulcerated 
area. A diagnosis of malignancy of the jejunum 
was made. 


James R. Lingley 
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Í rC^MbER, узо 


At operation, a large mass у. ^ “1 
lying the transverse colon. In i. 3 
growth, an opening was made int» an u. ^2 
section of bowel which was dil: сел to suc >a 
extent that the surgeon believe 1 it to be a 
tion-of the transverse colon. It vas foun 
possible to remove the mass due to the ex3 3- 
sive adhesions, therefore a biopsy was tske.) 
and the abdomen closed wiih drainage. The 

1 t died two days following operation. 

The autopsy report, as far as it related tc the 
anestine, was as “lows: At a point- approxi- 
mately 16 cm. d' stal to the pylorus the jejunum 
is diated to a maximum circumference of 12 
em. The dilated portion measures 15 cm. in 
length. On section, a firm nodular tumor was 
disclosed measuring 5X 6X 5 cm. involving all 
the layers of the bowel with ulceration of the 
mucosa. The tumor mass involves further the 
-ransverse colon in such a way as to practically 
c ncircle it, producing a definite constriction at 
one point by external pressure. The mucosa of 
the clon is not involved, but the wall is in- 
vaded for a distance of 6 cm. On section the 
tumor presents a perfectly smooth, gray sur- 
face. it the distal er . of the balloon-like dila- 
tation of the jejunun:, the invasion of the intes- 
tinal wall has pre uted a slight constricticn, 
th circumference ai this point measuring only 
z ui. The regional "ncsenteric glands 3how ex- 
.ensive iny .vement 

Sections taken through the tumor show 
highly un ,ffere^*iated cells with moderately 
chrcmatic, ves. лаг nuclei and <bundanht 
acidophi'i- cytoplasm. These are growing with 
no 2vidcsce of orderly arrangement, and по 
enayestion of clumping or alveolar distribution, 

here is a mo ‘erately dense, fibrous tissue 

roma. Mitoti. figures аге quite abundant and 
chere is very li:tle a; varent cellular reaction to 
|o tumor. Ос sions’ multinucleated cells are 
n, scme of h appear to be true giant cells 
the foreign 5o v type. 


over- 


d-- 


Diagticsis: .! папе tumor, probably pri- 
mary . the '^;unum (leiomyosarcoma or lym- 
phon, .. with regional metastases and extension 
to the eclon. 


Comment. 11: this с, se we have а 1 irregu- 
lar dilatation of the jeju- m corres, onding 
to a large palpable abdominal ma:s. The 
irregularity remained fixed and const int ^t 
the interval examinations ^fter the motoi 
meal and, although some barium adhered 


- 


o th "c^ red surface at the end of six 
dA .": was no obstruction present. At 
"n tis section of jejunum was so 

that he surgeon was under the 
=e sion that he was dealing with the 

т. ж ov 2rse colon instead of the jejunum. 


"уве. А maleprisczerat the Norfolk Prison 
Colcny, aged forty-five. was admitted to ~he 
hospital because of a right inguinal һегп = ii 

“a right upper quadrant abdominal mass. 1" 
patient complained of recuri:nt swelling in tne 
right gro^n after operation Ё = right inguinal 
hernia, associated with pain and discomic +. 
He complained also of upper abdominal dis- 


tress, mild in nature, one or two attacks of 


vomiting, particularly during the few months 
before admission. He had almost continual in- 
digestion and flatulence. At the time of admis- 
sion, however, the patient was comparativel 
symptom-free, as far as upper abdominal sm 
toms were concerned. Examination reve ied a 
well-developed, well-nourished white adult 
male, up and about and in no apparens dis- 
tress. There was a large swelling ir the right 
groin, definite impulse +» coughir -, witi. defi- 
_nitely enlarged inguinal riv. In the right apver 





»I1G. 4. Case ш. T’.e surface of the proximal trans- 
verse colon is “inely irregular in outline where it 


is in contact with the large external mass. 
» 
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Fic. 5. Cu «o + sag irregular, ulcerated seg- 
ment of w::hin the large soft tissue 
mass. 


quadrant it 
ible irs ection 
. wed to t 

ng were negzti 
Examinao топ 

demonstra . / 

mal transv: 

Which spe 


e a aiffuse palpable mas: vis- 
This mass was ron-tender 


mly 772. The heart and 


» the colon by barium enema 
‚} ssere defect оп the proxi- 
-3 produced by the mass, 
be definitely outside. the 


colon |". 4; 
Raru ^^ “stered by mouth showed а 
ойл с, and duodenum. C- the films 
are i ur and six hour intervals, how- 
ter, 8e s g др area in the jejunum was 
`эп$егсг 22 (ig. 5). This area measured 


ike :t 3 inches in length. The wall of the bowel 
3 point was irregular, the mucosal mark- 
ings obliterated, the area was ri’ 
sponded to the palpable i... and its appear- 
ance remained constant on г} the films taken. 
There was no obstruction at this peint. In view 
of these findings a roentgen di:er^sis c^ mali. - 
nant tumor involving the ѕта bowel was 
made. 

At operation, a large inoperable mass, about 
the size of a grapefruit was found. It involved 
the jejunum, mesentery, wall of the stomach, 
colon, and gallbladder. A biopsy was taken and 





d, corre- 


bj 
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Fic. 6. Case ту. Showing ulcerstirg lesion cf tie 
jejunum. Film faken one hour after adr ^,:s* + tion 
of the motor meal. 





the abdomen closed. Th. patient di? росту 
following the operation. He developed a soul 
discharge from the wor. o'ise and re nira 


tions rose, his condition becie progress’ rely 
worse and he died three dat uio oceraticn. 

The autopsy revealed a ‘aig: ^ iss In 
the mesentery extending |; пу) sitr- 
rounding structures. It ha . алыста. a3 o the 
jejufum. and into the coin ac the hec atic 
flexure. Section through tic елет сай 
showed increase of conneczive fisse Ағ ch 
base of the tumor there were еї. 2. = 1 spindle 


cells with an unusual amc'int or soma be- 
tween. These spindle cells were arranged 
palisades and occasionally in pseudo-rosettes. 
Attheto the peritoneal surface of the tumor 
mass the .. ue was broken down and cells of 
the chronic inflan atory type were seen. 
Diagnosis: Fib. ««arcoma of the mesentery of 


neurogenic origin—either from the sheath of 


the vagus ®г from branches of the autonomic 
system. 


Comment. Again we have an irregular 
segment of jejunum, which in this case is 
not definitely dilated. The irregular area 
remains constant on all the films taken 

. 
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during the passage of the 
through the small bowel and it 
to the palpable abdominal mt... 
no obstruction present, but bai 4 
adheres to the ulcerated surf . Ax 
hours. Autopsy demonstrata] с «we eid, 
probably arising in th^ nesentery an4im- 
volving the jejunum . . "ће colon sec nd- 
es ts 


CASE ту. А Kc male, aged gixty-five, 
entered the һоѕ а! because of abdominal pain 
of seven weeks’ duration. For several years the 
patient had had occasional attacks of acute in- 
digestion characterized by pain in the mid-ab- 
domen relieved by*vomiting. Seven week 
before entry, he began to have crampy ‘waves 
of pain across the mid-abdomen lasting several 
fisse and relieved by catharsis. He was a little 
more constipated than usual. Five weeks before 
entry he had a severe grinding pain across the 
umbilicus followed in a few hours by vomiting 
which lasted for twenty-four hours. Since that 
time he had felt hungry all the time but found 
that a few жецш filled him up and that he 
vomited very easily. He had lost 20 pounds i in 
weight during th? past seven weeks. е 
. Physical exar ination showed а well-devel- 
ced, poorly- nourished elderly male. Abdomen 

ta ily protuberan‘ poorly relaxed. Liver edge 

++ т cm. „elow `` : costal border. There was 
dullsess to perc on over ап area 6X6 c 
just below and .. the right of the y mbilicws. 
"The aine was *tense in fiis “region 
but m 55, the size ‹ ^a baseball ordarger, was 
the cht Be he 3 rt 

At Балт we  examigation the colon 

iied and em] acrmadly. It was not dis- 
placed or defoi and there was no evidenci 
^f intrinsic discas . 

After adm'.stration. of barium by mouth * 
4e esophagus, .tomach, and duodenum were 
1ound to be normal. About 12 inches beyond 
the duodencjejunal j junction however, a grossly 
irreguiar segment of jejunum was encountered 
(Fig. ©. This area was sigid and the appear- 
ance pemaned constant at subsequent exami- 
nations after the motos meal. Th Was no 
obstruction to t- pass? e { barium, 
barium was four.d adherir т to the lesi 
end of six hours. Whe roent;^n diagn 
malignancy of the jejunum. 

This patient refused operaNgr and en 


another hospital some time later. 1 пе abdom 
ә 


у aii 








ed 
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tWW'occasions in that hospital 
;ounts of clear fluid withdrawn. 
«d operation and died at home a 
‘eno At5r. e. 





ee Munn ost. Although no operation or au- 
OR e obtained in this case, the roent- 
"оеп. indings were ^^ characteristic that the 
diagnosis of ma! гле tumor of the je- 
junum seems «  .ed. The subseq-^- 
e «course of the disease 15 б 
dence. là is interesting Ù in spite of tne 
history gharacteristic of к tial inte: у! 
» obstruction, no obstruction was founa ia 
# the ffow of barium. It is possible that the 
lesion was at first stenosing and later a 
evideelumen was formed by necrosis and 
ulceration within the stenosed area. 


Case v. A male, aged forty-two entered the 
* hospital because of attacks of left lower quad- 
rant pain of three months' duration. The pain 
° was a dull dragging ache, lasted two to three 
hours, and on one occasion was associated with . 
Aausea and vomiting. He tad never had diar- 19. 8. Case v. Roentgenogram taken four hours Ў 

rhea or been constipatc 1. He entered the Pori- after the motor miwal, The soft tissue mass with à 


land, General Hospital where a diagnosis of its &^-.ontaining лгу is well visualized. The 

| bariura lies in the jev:num and has not yet entered 
the m ss. The Баг :n in the colon is a residue 
fc 8$ previous Ёз: ыс, enema. 





ms: aancy we т and he was referred to 
this Бозо tal ie- ration. 

lünso4t. eva chan was negative except 
for: » J. xet- а. in the left side of the ab- 
domes, sper! om the costal border to 
below the iac t. On vectal examinatign, a 
len, -sized > was palpable iow in the 






La ora cry "indings: Red blood cells, 5,650,- 
ооо; wue blood cells, 14, 500; hb, 85 per cent. 
‘ool—cuaiac test positive on two occasions. 

On Багат enema examination, the palpable 
mass was found to be in front of the descending 
coion and it could not be separ: from the 
colon. There was an oval, "w-containing cavity 
in the center of the palpa.. mass and, at the 
lower end, this air-containing cavity showed 
the mucosal markings of the small bowel. 

After administration of barium by mouth, 47 
» ' the esophagus, stomach, duodenum and upper 
—; m | Р m jejunum were essentially normal in appearance. 

e. j^ 7. Case v. piain abdominal roentgenogram At four hours, the barium was about to enter 
Jowing sc . tese mass within which there isan the region of the mass and at six hours, the 
air-filled „угу. barium had passed the palpable mass and was ‘ 

Й А 
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Fic. 9. Case v. Six hour roentgenogram. The barium 
meal has passed beyond the lesion but there is still 
barium adhering to the walls of the cavity within 
the tumor. 


almost entirely in the terminal ileum. There 
was, however, some barium within the mass 
coating the inside of the irregular gas-contain- 
ing cavity. There was no evidence of obstruc- 
tion in the small bowel; in fact there appeared 
to be hypermotility in the small bowel in the 
neighborhood of the lesion. The roentgen find- 
ingsewere interpreted as being those of a 
primary, malignant tumor of the small bowel at 
about the junction of the jejunum and ileum. 

At operation a tumor mass was found sur- 
rounding the small bowel which measured 13 
cm. in length by 8 cm. in thickness. The tumor 
had invaded the descending colon and it was 
necessary to resect a portion of colon as well 
as the small bowel in order to remove the mass. 

The resections & ere successfully performed 
and the patient made a good operative re- 
covery. A large retroperitoneal gland, felt at 
operation, was later treated with deep roentgen 
therapy and it completely disappeared. 

The section of small bowel removed at oper- 
ation showed a lumen which was grossly dilated 
within the tumor mass. The dilated portion 
measured 8.5 cm. inelength and presented an 
irregularly nodular, hemorrhagic surface from 
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N ' 
Yo 
which all Быт... of NR was lost. The 
wall of the tumor measured 0.7 to 3 cta." 
thickness and the tumor had infiltrated the 
wall of the large bowel without involving the 4 
mucosa. The tumor was composed of smal 

round cells with scanty cytoplasm which “re 


p" 


sembled immature cells of the lym; *.* *. , 
series. There were numerous mitotic figui c: aim 


the cells had a sarcoma-like аггапг ^ 
Pathological diagnosis was lymphosarcom 


Comment. pH case, an abnogmal gas 


shadow, seen off the plain abdominal filis, 
proved to be the dilated lumen of a small 
bowel tumor. If a film had been taken ат 4 
five hours when the mass of barium wag in g” 
the tumor the appeàrance would undoubted! 
edly have been very similar to that ob- 
served in the first four cases. . 


SUMMARY AND CONCLUSIONS ‘ 


Malignant tumors of the small bowel are 
usually stenosing and obstructive. The 
extraluminal, non-obstructing type, howe 





Fic. то. Case у. lyocalized film “showing ba jumlad. * 


hering to the walis ef the cavity within tlie sma 
bowel tumor. Film was taken, at six hours aft 


most of the barium meal had passed s 


lesion. 
e 








e mg 
e 
pproximately 25 per cent 
OMA series of 25 cases observed at the 
Р Massachietts General Hospital. The 
recatgen findings which were tery charac- 
ffNictic were as follows: The involved seg- 
04 uei small bowel was irregular in outline 
* with obliteration of the mucosa and with 
'^. lerate to marked dilatation throughout 
f, jesion. There was no obstruction but 
je involved area could be visualized c: en 
arter tbe barium colfman had passed be- 
убпа bgcause of a coatinf of barium ad- 
- hering to its ulcerated surface. In most of 
the жа$еѕ a large mass could be palpated 
corresponding to the defect in the bowel, 
ethisemass often being very large in com- 
parison with the small area of intestine 
‘involved. 
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For the demonstration of these lesions, 

examination of the small bowes by rognt- 

enoscopy and roentgenography is recom- 

mended at two, four and vix hour intervals 
after the motor meal. 

£ ы 
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` е OF REGIONAL ILEITIS : 
WITEÉREPOR Г О ‹ A CASE INVOLVINC “APPROXIMATELY L 
{ ТЕК FEET OF THE .1ID-! NTERON E 
id^. ОЕ я ‘ ы. 
` Se "By JOHN SPROULL; M.D. DT 
AG i : LA ON MASSACHUSETTS _ 
3 ed * $ -e > Č 
N THIS L. inrention to re- recognition depends the adequacy ot є 
view somte aspect: of the disease surgical therapeugits instituted. Tha 
iously. known-ás terminai 1101015, re- knowledge of the rross pathology of he 
i¢ is and chr.c c. tr’ eng enter- disease under consideration is net wide- \ 
d$, and also to repor: ? ,. ' сазе of spread is apparent to me гоё» my * 
regional ileitis in the sube: .. stage. The personal contact with many surgeons, mpst , ° 
amount of enteron invoi...: ™ this ease of whom have diagtiosed the appearances, 
? imately 3 feet. It was thought, shown in the colored illustrations (Figs. 1 
' the proximal ileum only and 2) as those of tuberculosis. Indeed; 
although no investigation many otherwise well-informed surgeons, 
2 











which excluded involve- 
part of the distal jejunum. 
art of the ileum for at least 
| to the ileocecal valve was 


that the accompanying col- 

illustrations will prove of educational 
value regarding the gross pathology of the 
disease. Not only is the recognition of the 
histological changes in the affected gut 
necessary for the ultimate scientific diag- 
nosis by the pathologist, but also a knowl 
edge of the gross pathologic changes av- 
curring in the various stages of the dise: «e 
is of paramount importance to the roent- 
genologist and to the surgeon. Since it is 
a fact that the roentgen appearances are 
produced almost entirely by the gross 
„pathologic changes, and furthermore since 
the preoperative diagnosis is almost en- 
tirely dependent on correct roentgen exam- 
ination and interpretation, it is of the ut- 
most importance , hat the roentgenologist 
be familiar with the gross pathology of the 
disease. 

The importance to the surgeon of a 
* knowledge of the gross pathologic changes 
a lis evident, for only from this knowledge 

can come his recognition of the disease 
when the abdomen is opened and the af- 
v. fected intestine visualized; and upon such 
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clinicians and roentgenologists, not only 
in suburban but in metropolitan districts, 
are totally unfamiliar with the various 


aspects of the disease regional ileitis. == 


° 
HISTORICAL 


Prior to 1932 there were sporadic reports 
in. the literature of an intestinal condition 
which resembles the one under considera- 
tion and which was called granuloma. Since 
1932 considerable ‘erature on the subjec 
has been publish. » that At presen many 
reports and article- on granulom *of the 
‘ntestine are listed. А 

In 1932 Crohn, Ginzburg апа Орреп- 
heimer described 2 disease ef the terminal 
ileum occurring mostly sin young adults 
and involving 8 to 12 inches of this part of 
the small intestine. The condition was 
marked by a characteristic subacuté or 
chronic necrotizing ,and cicatrizing, in- 
flammation, and the authors regarded it as 
a definite clinical and pathologic entity. 1% 
their presentation, which was based on a 
study of 14 cases observed by them, they 
discussed in detail the clinical атф path- 
ologic features of the disaage, and r&ferred 
briely to the \gentgenologic anon. ` 
They stated that fhe disease is clinical. .' 
featured by symptoms resemblin т those of 


ulcerative colitis, namely, fever, шшш” 


\ 


Y 





А! BOWEL 


е * ISOLATED ;. EA « 
OF ILEITIS 
*Vic. т. Appearance of bowel in situ. See text for detailed description. 
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tion, “eading eventually o an 
QBsfruction of the small intestine ad to 
“the occurrence of a mass in the right iliac 
fossa,-séquiring resection of the involved 
. intestine. They stated very emphatically 
^ that «ње terminal ileum only is involved; 
a ^ "ant the disease never attacks the large 
e intestine. They said indeed that the prox- 
Laal surface of the ileocecal valve may be 
e e*invc red, but never the distal side; that 
P~- the rormation of fistulas between the in- 
i volv.d Joop of the terminal ileum and 
(. various fegments of the large intestine, or 
the involved segment of the ileum 
erior abdominal wall often oc- 
curs and that the etiology is unknown, 
the course of the disease relatively benign, 
4nd in the cases studied by them all 
the patients who survived the opera- 
tive procedures remained well. To this 
b condition the name “regional ileitis" was 
given. 
^. Later, Harris, Bell and Brunn described 
a similar pathologic condition involving the 
, Jejuaum, and in reporting a case suggested 
the name “chronic cicatrizing enteritis.” 
Still later, Colp described a case with in- 
volvement of the terminal ileum and the 
cecum. This was the first one reported 
eehowing simultaneous involvem at of the 
large ad small intestine. In January, 1936, 
Crohf ‘and Козеп“%К diserssed о “ases of 
combinedeileitis and colit; In t. 's article 
Crohn completely revers.d his original 
opinion that the disease*involved the ter- 
minal ileum only fand stated that the je- 
junum or ileum may be involved, and that 
e. "еге may be extension from the ileum to 
( the colonyor simultaneous involvement of 
the ileum and colon.. In view of this re- 
versal of attitude on the part of Crohn in 
e € regard to the localization of the disease, it 
is of interegt to note that in 1933, when 
Homans and Hass reported 2 cases of the 
diseasf,, loman: in a, very able discussion 
eo’ qugtioned the sseatus of „the condition 
ч as terminal ileit as a separate 
p&ehologfcal entity. Subsequent contribu- 
tions „have emphasized the accuracy of 
| Homans’ observations and deductions. 
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CE. 
LOCALIZATION 


A study of the literature inYolving 032 
reported cases of granulomata of the in- 
testine has been made. С аш table 


gives the location af eacpefse. — 


LOCATION OF NONSPECIFIC GRANU LOMATA AS ) 
SPECIFIED BY AUTHORS 


Location *, of cases 

Entire ileum exact 3 proximal - <= 

feet and 5 distal inches FS 
Meum alone (exact location not 

specified) 10 
Jejunum alone 5 -| 
Terminal iteum alone 37 HR 
Terminal ileum, ileocecal valve, 

and part of cecum n 
Terminal ileum and ileocecal valve т 
Terminal ileum and part of cecum 15 
Terminal ileum, cecum, and part 

of ascending colon 13 4 
Terminal ileum, ileocecal valve, 4 

cecum, and ascending colon 4 
Cecum only 9 Ы 
Сесит and ileocecal valve I 
Cecum, ileocecal valve, and as- . 

cending colon ^ 4 . 
Cecum and ascending colon g 
Ascending colon 1 
Terminal jejunum and upper 1 (See discus- 

ileum (? tuberculosis) sion in text) 
Entire small and large intestine 2 (See discus- 

sion in text) 
Sigmoid only I 
Transverse colon only I 
Mid-ileum I 
Entire colon I 
Total cases 132 e 

This study of the localization of granulo- 
mata involving the intestinal tract war- $ 
rants the following statements as repre- 
senting the present-day concept of this 
aspect of the disease. The disease may in- , 
volve any part of the small intestine except 
the duodenum, or several parts of the same , 
small intestine, for ^:s* have been re- i 
ported in which areas of considerable 
length of normal intestine intervened be- 
tween small or extensive areas ОЁ diseased 
intestine. This latter observation is of the 
greatest Importance, as the treatment at kd 
the present time is surgical excision of the’ . 
diseased intestine, and i¢ is therefore neces- 
sary for the surgeon to explore the whole ** z^ 

. 
e 
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small intestine de chat Һе may 
ofthe invesved areas. Не musi 
tent with finding only the 
eased area. Furthermore, tl 





















at ppetation some of t 
teric lymph nodes were removed апам € Va 
proved to be tuberculous. These lyn’ J 
node findirfgs caused some doubt&s 


PATHOLOGY 


localiz gion а зе extended the identity of the process in кы: intewe..- 
(o ti colon by direy e e No — i or tuberculosis. "T 5 
cOntiguity of tissue from 4 ' е, 


and (as repor 4" isolated 

involved in ав. учей with ilea 

wmm - ment but not dependent on € tig 
“tissue; in tlfe latter class of са 

areas in the colon are separate 
„diseased ileum by normal inte 

. 7" боп is called to the scere imi 


the duodenum has been four 


literature. 


~ Two items in the foregoing table of local- 
` ization merit discussion, The first item, 

. “Entire small and large intestine," is based 

5 on the report of 2 cases of a pathologic con- 

. dition entirely similar to regional ileitis as 


we now know'it. These were reported in 
1913 by Dalziel who, in describing the 
process of the disease as involving the 
whole of the small and large intestine, made 
no specific reference to the duodenum. He 
called the condition chronic interstitial 
enteritis and mentioned its resemblance to 
tuberculosis. One case was examined post 
mortem. In the other, the diagnosis was 
made by exploratory laparotomy, though 
no part of the bowel 3s removed for his- 
tologic examination. 
The unsatisfactory and incomplete na- 
ture of the report of these cases furnishes 
* no evidence of duodenal involvement, and 
. as no other ‘reports even suggest involve- 
ment of the duodenum, it seems correct to 
. assert that no proved case of duodenal in- 
volvement by r® ‘onal ileitis has been re- 
ported. 
The second item, “Terminal ileum and 
> jejunum (? tuberculosis)," is derived from 
A a case reported by Schapiro in 1934 in 
\ f which the disease process involved 2 feet 
‘of the distal jejunum and proximal ileum. 
= Fhe pathologic coadition in the intestine 
was perfectly typical of regional ileitis; but 














or the chronic stage. In the acut 


— The gross pathologic changes are аг. 


Fable, depending on, whether the diseaseri$€ | 


eitbacute “© 


age the 
the in- 


iscovered during the acute, th 


affected segment or segments о М 
testine are red and swollen, with Yma of ча 
the surrounding tissue and м enlarge- А 
ment of the lymphatic glands eé the 
mesentery. 

The gross pathologic changes of the suB- 
acute stage, clearly shown in Figures 1 
and 2, correspond in most details with the 
original description of the pathologic mani- 
festations as described by Crohn and his 
associates. A“ 

1. The exterior of the bowel is shown in 
Figure 1 and attention is called te the 
following points: (а) the roughened granu- 
lar appearance of the serosa; (й) е tu- 
bercle-like formation on the serosa; (c) the 
evidences of inflammation as shown by 
swelling, redness and stiffness of the bowMlag: 
wall; (d) the diminished 'diamet of the 
affected segment;,(e) thé varicose condition 
of the blood supply; (/) the edema and in- 
flammation of the mesenteric fat producing 
a seeming overgrowth of this tissue as evi- 
denced by its extension upon and almost 
complete encirclement of, the bqwel wall 
(normally the mesenteric fat does not ex- 
tend beyond the mesenteric bortüler of the 
small intestine); (g) the evident lymph 
gland hyperplasia. This was much more 
marked in the original specimen. Indeed, ¥ 
the surgeon found it difficult фо avoid in- 
cising some of the enlarged glagds in re- 
me the mesentery. 

. The pathglogic chatiges of ейт ior 
of vs gut aie Ne] shown in Figure. һе" 
items of interest аге: (a) the Ҹпот®] 
thickness of the bowel май; (4) thewow of 
serpiginous ulcerations extending along the _ 





NORMAL BOWEL 
a? „ 


Fic. *. Appearance of section of open bowel. See text for detailed description. 
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foc t me ^ 
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mesenger ‘ border; (c) the grayish diph- 


* rheütic-like membrane covering the ulcers; 
>.” (d) the islards of isolated swe . 


mucosa ~ 
betwee” the ulcers; (e) the © Шеп en- 
fase d appearance of the folds of mucous 
^ memb«ane adjoining the ulcerations (these 
iw latter pseudo-polypoid conditions give 
rise to the appearances of polyposis seen 
he roentgen examination); (f) the nor- 


Regio.. ul Ieitis ^ oL 913 


l unbroken transverse mucosal folds av. - £ 


extrem ty of the section of the gut. 
th. ironic stage, the inflammatory 
!  coad tion of the bowel is re- 


~~ y the d:velopment of a condition ~ 


e 3 conne ‘үе tissue proliferation, 

of the mucous membrane, and 

c^ he lumen of the bowel. This 

it? most commonly observed by 

_ since it is the stage of impera- 

A nptomatology, namely, that of in- 
anal obstruction. 

The histologic pictures. show various 


"phases of acute, subacute or chronic in- 


flammation and the presence of giant cells 
(Figs. 3 and 4). 


SYMPTOMATOLOGY 


That there is a wide variation in the 
symptomatology of regional ileitis becomes 
evident from a study of the published re- 
ports 07 the cases. This variation might well 
be expected, for just as the gross pathologic 
picture varies according ic the stage at 





га д 
F15. 3./A section through the m^senteric side of the 
bowel s'owing ulceration of the mucosa and a 
dense’ inflammatory reaction in the submucosa. 
Neve the marked fibrinopurulent exudate at the 
b use of the crypt. 






Fic. 4. £ on through the submucosa showing 


multiple giant cells as well as the infiltration of - 


infammator celis. 


«which thé disease is is discovered, so too will 
the clinical picture vary. 

Though it is true that many cases show 
the clinical picture of ulcerative colitis, 
namely, fever, diarrhea, emaciation, pus 
and blood in the stools, it is equally cer- 
tain that many cases, which at operation 
show an extensive ulcerative process in the 
affected segment of sma'l bowel, have but 
minor subjective or objective symptoms, 
and in the examination made in the clinical 
laboratory show little other than the find- 
ings of the roent&cn examination. 

Indeed, tne paucity and mildness of the 
symptoms :ecorded at the clinical exam- 
ination, when c *.pared with the severity 
and extent of tse pathologic involvement 
revealed at operation, is one of the striking 
features of some cases of the disease. Such 
a state of affairs noted in a number of the 
cases in the literature was clearly present 
in the case reported in this discussion. In 
this case the only subjective symptoms: 
were attacks of peri-umbilical pain occur- 
ring with or soon after the ingestion of food, 
a loss of appetite and ceficiency in energy. 
The only objective svriptoms were the 
moderate gaseous distention of the ab- 
domen and the clubbing of the fingers. 
Similarly, the usual positive laboratory 
findings, other than the roentgen findings, 
were conspicuous by their absence. A study 
of the reported cases shows that thoug’i 
many of them exhibit the symptoias of av- 
dominal pain, fever, emaciation, pus and 
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Fic. 5. Roentgen appearance of subacute stage of 
regional ileitis. ote: (1) the involved area com- 
prising several loops of small intestine; (2) the local 
stasis. [t is unusual to visualize such a length of 
continuoüsly filled small bowel; (3) the length of 
the area involved and its high position in the film 
and its extension transversely suggest rigidity due 
to inflammatory infiltration; (4) the diminished 
caliber of the affected segments. Normally the 
enteron gradually decreases in diameter from the 
proximal to the distal pa:ts. In this film the in- 
volved enteron is narrower than the distal small 
intestine; (5) the irregularity of the margins of 
the- affected loops of small intestine; (6) the 
finger-print-depression appearance of the mucosal 
relief pattern resembling that produced by dif- 
fuse polyposis; (7) the absence of dilatation 
of the loops of small bowel prox mal to the in- 
volved area. This finding suggest: i»i* the 1. al 
stasis is due to interference wiih perstilec 
tivity as the result of inflammatory edema of the 
bowel wall. The disease has not reached the ВЬго- 
stenotic stage. 





either gross or occult blood in the stools, 
anemia, leukocytosis, and a palpable mass 
in some p: rt of the abdomen, a sufficient 
number оѓ observed cases, presenting only 
few- of these symptoms, justify the con- 
clusion that there exists no typical pathog- 
i^inonie symptom or group of symptoms of 
regional ileitis. The larger number of cases 


John Sproull ; 


LECEM“ERO 1936 


at the time of disœu uve гле ^ "А 
stage U1. itermitten', .. ompletr i prag 
obstruction. : 


In the case reported here no suc 
toms as diar ` 
mia, or pus in 
the «contrary, 


a, fever, emaciation, .-. 


quite markedly constipated, ! of ten 
etools examined for occult bloc — ght w 
negative and two gave only апу po..- 
tive reaction. : 

The conclusion arrived herefore 
that the only constantly р тре 
of regional ileitis is abdor L^ de 
ing severity in degree, lc «ted sehe 
of the abdomen, but usu ‘ly pe POMA 
or right sided; this pain is such сега 
occur in other intra-abdominal us , dis 


and is not explained by the examinati 
other viscera. In this reported case, a.. 
operation had been performed for an in- 
guinal hernia, which was assumed to be tb : 


r 


adequate explanation of the attacks of ab-- 


dominal pain, and in one case recently seen 
in consultation, the presumptive diagnosis, 
before roentgen examination, was gall- 
stones. 

The foregoing 
tance to the cli 
gional ileitis 1 


nents are of impor- 
n in showing that re; 
occur of considerable 
severity in de; : and with extensive in- 
volvement in = ount, and yet the clinical 
laboratory finc.ngs other than those of the 
rov {реп examination may be practically 
negative. 


ROENTGENOLOGY 


The roentgen findings 1^ regional ileitis 
vary with the stage of the disease-at which 
the examination is made, aiid attention is 
»gain called to the importance of a basic 
knowledge оз the part of the roentgeno:ó- 
gist of the gross pathologic changes present 
in the various stages of the disease. These 
pathologic structural alterations аг? е - 
tirely responsible for the variatiors from 
the normal condition seen in th» гох atgzn 
examination, and without a know'edg^ c^ 
these alterations correct irterpreta.ion of 
the roentgen findings cannot be made. 


e stools were obsered. On - 
he subject was at бте, > 
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Towing of «пе uum 
ty of the margins о, 
*€ of local stasis, rigidi. 
and-2 mucosal relief pat- 
print-depression type re- 
- produced by polyposis. 
55 are well shown in Figure 8. 
1ologic appearances of the later 
. mmonly cailed the fibrostenotic 
age), as described by Kantor, consist of 
tae following when applied to the terminal 
“icum, where this Stage is most commonly 
seen: (1) a filling defect of varying length 
e in the terminal ileum; (2) dilatation of the 
loops of ileum proxim:' to the .esion and 
the presence oi puddlin заһид levels in 
this area; (3) abnorm. 1 contour of the 
last filled loop of еши :) the presence 
Of a string-like shadow c штит, of vary- 
ing length, which repres — s tae area in- 
volved and which Kantor alls the string 
sign (Fig. 6). 

The string sign doe£ not always show che 
extent,of the area involved. In some cases 
the fibrostenotic changes are limited to a 
comparatively sriall area of the diseased 

"intestine. In such circumstances the string 
sign will sh“w the extent of the fibro- 
Stenotic area while the remainder of the 
involved intestine will present the roentgen 
fincings characteristic of tre subacute 
stage. Such conditions were present in the 
сазе represented by Figure 6. Here the 
hbroftenotic process was limited to the 
tef ЭПИ 3 inckes of the ileum, while the 
remainde’ of the involved area showed the 
nnuing^ of the subacute Stage of the dis- 
case Where the colon 18 involved, the 
ba*;um enema is valuable and may reveal 
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Fic. 6. The following should be noted: (1) the fibro- 
stenotic area of diseased ileum immediately proxi- 
mal to the cecum. Kantor's string sigr is present; 
(2) the area of subacute ulceration presen ting the 
mucosal, relief pattern suggestive of polyposis. In 
other films this part of the intestine when filled 
showed moderate diminution of the diameter of 
the bowel lumen. Kas tor’s string sign was absent 
in this area; (3) the dilated normal bowel, the re- 
sult of intermittent incom plete obstruction, 


characteristic filling defects, abnormal mu- 
cosal relief pattern, or fistulous tracts be- 
tween the small and large intestine. 


DIFFERENTIAL DIAGNOSIS 


It is appsrepbt that the differential diag-* 
nosis must ;rc'ude all other diseases with 
intra-abdominal pain as a symptom, es- 
pecially such diseases © have symptoms 
suggestive of involve, of the small or 
large intestine. The three most important 
diseases to be differentiated are appendi- 
citis, ileocecal tuberculosis and ulcerative 
colitis. It seems likely that, unt | the pro- 
fession shall maintain an attitude of aware- 
ness of the possibility of ileitis as ; simularc 
of acute appendicitis, the diagnosis of ti 4s 
group of ileitis cases will not be made ex- 
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of many, if n 
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"ling wi 


гыт of a consider: ar ‘thet 
* ешт, the area o; i 1 ала] 
in the cases of regional ileitis which siniu- 


late appendicitis. The demonstration by 
this method of examination of a filling de- 
fect involving a considerable part of the 
terminal ileum would favor the diagnosis 
of ileitis rather than of appendicitis. 

The discovery that regional ileitis may 
involve the large intestine, by or without 
direct contiguity of tissue, has multiplied 
the difficulties in the differential diagnosis 
from ileocecal tuberculosis. Í am, however, 
impressed with the statement of Crohn and 
his associates, that in ten years, only 3 
proved cases of ileocecal tuberculosis have 
been observed at the Mt. Sinai Hospital in 
New York, though during tha: period 
many cases of ileitis have been diagnose 1 
and treated as ileocecal tuberculosis. I have 
knowledge of similar mistakes occurzing in 
othef hospitals, and the conclusion must be 
made that, granting the evistence of a le- 
sion involving the terminai ileum and ce- 
cum, there is a statistical preponderance of 

«incidence in favor of ileitis. 

In the consideration of the diferential 
diagnosis of ulcerative alice and 
one readily cbs ve, 


deitis, 
the similarity of the 
various phases с * „һе two diseases, and it 
may yet be found that there is an etiologic 
factor common to both conditions. It is 
well knowltkat ulcerative colitis makes its 
initial apfeararce low down in the colon, 
it 1s Kecognized that extension of the 
Yocess may take place from the 
colon to the ileum. Those familiar 


be 








with the gross pathologic appearances of 


















25 communication 
«d ileum and the sigr 
-xtension of the ulcggatis 
forme. into the latter; а 
ditions obtaining, the disc 
tions in the rectum woula 
same significance as where f 
munication was absent. 

The roentgen examination with che va 
um enema may revcai findings suggesting 
ulcerative colitis, but such findings haven 
now the same significance in differentiating 
ulcerative Sas from ileitis as whenethe , 
latter disease wa: supposed involve the 
small intestine pe aeta For these rea- 
sons, the value » carefu! visual search for 
the typical ulce:^tions E p seii colitis 


in the rectum can hardiy be « verempha§ o 
sized, yet even wi ith the kno nits eriv etl 
from all thesc method? of “examination, 


considerable d:^7.culty may still Be experi- 
ence in differentiaog the group of dis- 
eases which presents sia! Ithnequs igvolve- 
raent of the terminal ileum and colon, and 
it is likely that in some Xases ex 
operation will be necessary Wo establish the 
identity of the pathologic рдм present. 
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CASE 
J. H., Het: «w, male, aged fourteen, seen os 
Ueccomber 12, 1935, complained qf attacks of 
peri-umbilica: and epigastric pain. The attacks 
had occurred irregularly for the pastgthree aw 


years, but for the ab *sixgmonths hag 
present daily eitl&r during cheingesti 
after the ingestion very meal. T 
of each attack of <a was about an 
usually the pain was of such severity 
compel the patient to leave the table anc 


been 

м ў . 
luratjo» 
ur anq 


to 







